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Group of Reinforced-Concrete Buildings | for 
a Wood Distillation Plant, Donald, Ont. 


At Donald, Ont., the center of a large timber 
district, there has just been completed, for the 
Wood Products Co., Ltd., of Canada, an entirely 


new plant for the destructive distillation of wood 
into alcohol, with acetate of lime and charcoal 
as by-products. In this plant particularly are 
utilized the birch, beech and maple which for 
timber purposes have small value, but which can 
be used to great advantage in’ wood-distillation. 


It is reported that for every cord of wood there 


boiler-room is the power and producer gas room, in 
which are a 125-HP. gas engine, 
pump, and a 1,000-gallon pump. 

by belt from the gas engine, 

connected to a generator for supplying the entire plant 
with electric light and current for operating small mo- 
tors in connection with pumps and other light machin- 
ery. 
gas plant. 
during the handling of the charcoal in the ovens as a 
result of the destructive distillation process is used in 
the producer. 
forced-concrete bin in the side of the producer gas room. 


a large triple-acting 
The pump is driven 
which is also direct 


The engine is supplied with gas from a producer 
Refuse charcoal braize which is accumulated 
This charcoal braize is stored in a rein- 


The oven-house, 78 x 109 ft. in plan, contains a bat- 


tery of four pairs of twelve-cord ovens, six cords to each 


storage house of galvanized iron at the north end thereof, 
and by stairways with the lower levels of the oven-house 


The charcoal by-product is pulled from the retorts into 


steel coolers facing the retorts From these coolers 
the charcoal is pulled into the open air, to be absolutely 
sure that no traces of fire are remaining Finally, as 
shown on the general plan (Fig. 2), the trackage from 
the coolers extends into the charcoal house through door- 
ways especially provided th'refor, and the cars are 


there unloaded for storage. The charcoal cars are drawn 
through the coolers and into the charcoal house by an 
electric winch embcdded level with the floor, the head of 
the winch standing up about 2 ft. This winch is cen- 
trally located in the charcoal house and handles the cars 
to the best 


possible advantage. 














FIG, 1. 


is produced eight gallons of wood alcohol, 200 
8. of commercial lime acetate, and 52 bushels 
of charcoal. 

As the plant was designed and erected as an in- 
tegral construction, great economy was possible 
in arrangement of the various parts and in their 
construction. So far as possible reinforced con- 
crete was used throughout. The group of struc- 
tures (see Fig. 2) comprise four buildings—oven 








house, still house, charcoal house and boiler 
house—a 50,000-gal. water tower and a concrete 
dam across the Burnt River. All of the buildings 
are of reinforeed-concrete framework, floors and 
roof, with sand-lime brick curtain walls. From 
the contractor we are able to present the follow- 
ing description of these various structures: 

The boiler-house fs 52 x 90 ft., one-story high, with 
9 ~ r reels as shown in the photographs of all the 
ss. (Fig. 1.) A battery of four 150-HP. boilers, 


ik < in with sand-lime brick, will supply the steam 


revved for the working of the plant. The fuel to be 
Us: \ these boilers is the soft and refuse hard wood 
2 adjacent limits, also the large quantities of 
_ s and wood tar driven off from the retorts 
1e destructive distillation process. The boilers 


| in the north end of the boiler-house; large 
age space is immediately in front of the 
‘ large openings in the boiler-house walls are 
pass the wood through. These openings are 
rolling steel shutters. At the side of the 
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VIEW DURING CONSTRUCTION OF PLANT OF THE WOOD PRODUCTS CO., DONALD, 


retort. Retorts, ovens, trackage, turn-tables and cool- 
ers are laid out in the customary manner where single 
ended retort ovens are used. The building itself offers 
some interesting features in connection with the struc- 
tural side of the work. The entire roof work is carried 
by six reinforced-concrete columns resting on arched or 
divided footings standing between the ovens. These 
divided footings were designed to open up passageways 
for the workmen from one side of the oven-house to 
the other between the ovens. 

At the line of the first of lower roofs of the oven- 
house (Fig. 3) the beams for the wide span roof are 
handled ‘n a peculiar manner, as the ventilating stacks 
standing over the front of the ovens centered on the di- 
vision line between the pairs of retorts. To escaye these 
stacks and to give a structure for this roof, in which the 
beams would have practically uniform loading, the main 
girders were split and carried, as shown, into alternate 
pairs carried by single columns. This worked out with 
great success in the actual construction of the work. 
On the opposite side of the roof, where the stocks lead- 
ing from the ovens are also centered on the same central 
lines as the ventilating stacks at the front of the ovens, 
a modification of the roof system as shown was here 
introduced. The central portion of the oven-house with 
a span of 35 ft. was carried by three large girders rest- 
ing upon the six concrete columns above mentioned, mak- 
ing a room over the tops of the ovens 32 ft. wide and 
107 ft. long, clear of any supports interfering with the 
use of the floor over the ovens for the purposes for which 
it was designed, that of evaporating the liquid from the 
lime acetate. The floor ig connected with an acetate 


ONT. 


The charcoal house itself furnished no very peculiar 
structural features. The building is 45 x 110 ft. in plan 
with the roof girders carried on a central line of columns 
and on exterior wall columns. The walls of the monitor 
roof are carried by these cross girders by longitudinal 
beams framed into the girders at the inner third points 
A maximum of light at the point required, as well as a 
comparatively clear floor space is thereby provided. The 
charcoal will be handled eventually by this house by 
a system of elevators or conveyors. 

The still-house, south of the boiler-house, the most 
elaborate of any of the buildings, is 73 ft. wide x 129 ft. 
6 ins. long and contains the neutralizing room, tank 
room, main distilling room and refinery, the four-story 
part being the refinery. The raw products of distilla- 
tion are pumped from the collecting tanks in the oven- 
house to the still-house settling tanks, and from the 
settling tanks, forward through the various processes of 
neutralizing and distillation. It is expected that the final 
output from the still-house will be of the very highest 
grade of wood alcohol possible to produce. The final 
refining of this will not be done at present at this 
plant, but will be forwarded to Montreal to a wood ai- 
cohol refinery at that point. Until the complete re- 
fining plant is installed, the output will be only 92% 
alcohol. 

The structural features of the still-house present 
some interesting points. (Fig. 5). At the north end of 
the still-house it was necessary to provide an exceed- 
ingly strong floor system to carry four 10,000-gal. tanks 
for holding raw liquor, at an elevation of 14 ft. 6 ins. 
above grade with an ample factor of safety. At 
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the opposite end of the still-house in the refinery, 
openings 9 ft. 6 ins. fn diameter are left in the floors 
for the final alcohol] stills to pass through. These floors 
have been figured for a safe loading of 450 lbs. per sq. 
ft. on the second, and 350 Ibs. per sq. ft. on the third 
and fourth floors, respectively. In the center or main 
room of the still-house it was necessary to carry the 
roof on some very high columns, 22 ins. in diameter and 
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The spaces between these central columns are to be 
bricked up with a hollow brick wall to form a frost-proof 
box for the water pipe. 

The tank is of 50,000 gals. capacity and stands from 
grade line to top of the roof 93 ft. in height. Use was 
made of the space between the four central columns 
above mentioned as a hoistway. Hoisting was done with 
a small belt-driven drum attached to a shaft in the 
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FIG. 2. GENERAL LAYOUT OF THE DONALD, ONT., WOOD DISTILLATION PLANT. 


23 ft. in height. These columns were poured in one 
operation from the top. A specially graded mixture of 
concrete enabled the base of the column to be poured 
without separation of the aggregate. Although it has not 
becn considered good practice to pour concrete columns 
at greater height than 12 or 14 ft., the exigencies of 
construction in this instance made it inadvisable to 
attempt to pour these columns in separate runs, and 
the finished work justified the course pursued. 

The water tower is the first reinforced-concrete water 
tank resting on a high tower of openwork construction 
which has been built in Canada. In developing the 


343 


ine 














< * 
as | 
I a Om p= ERs gp ea Oa ae 
¥ i if & ‘ " ' " 
tS — 4 ' } med 
te | nk 
| Na fab ee be: 
NS . AY . i =~ T= J 
Olned 2] oO. peed 
yb © } 1 we 
+} Spee te 
a4 S44 1 & 
ay t ar rf 
vy - vt 
i ab } t-# pita cae 
33 iT 7 Ot ; a 
| +! a ' HS 
ee | Pe eer eee 
OnE} $34 0 a 
a Kit a eee 
eu {Su oA 
~ pee K t in 4 sg - As = a - 7 z. 
3 SRT HETIANR 
“iy f L-H-~ -! be t f K 
aa J he 
2 rs x } O Lan Ota > 
St " $44 7 nk 
4 e. tf NX 
y i 
a tk ee p 
pe = et . 
} ' © |i x 
ys of EP eee ‘s 
> aS $ i epee © 
wy Sel adbssor ie 
an ir 4 
= Ln eet +S 
er Ri tet ee 
he Sek ee ne AS RS Ses ee eae aa ¥ 
Fig. 3. Plan of Oven House. 


(Showing peculiar split beam construction.) 


plans it was early decided that the supporting legs 
should be carried down vertically the full diameter of 
the tank and without any batter. To give the requisite 
stability and spread the footings, a buttress type of 
column was used in the first story. During the process 
of construction the originally designed square central 
hollow column was changed to four 16-in. columns 
standing at the corners of the original box column. 


planing mill, which was immediately adjacent to the 
water tower. A load of about 8 cu. ft. was raised every 
three minutes. A tripod with 14-in. boom block in the 
peak supported the hoist. This was carried up from 
floor to floor as the work progressed until finally the en- 
tire fram2 work of the tank, including the roof, was set 
in place, and the tripod finally stood on the top of the 
roof form work. A 8-ft. square opening was left at the 
center of the roof form, through which the concrete was 
handled. The bucket holding the concrete was dumped 
on the peak of the roof, and concrete flowed down the 
slope, dropping into the side walls of the forms in a 
very satisfactory condition. The pouring of the tank 
was continuous for over 36 hours. It may be interesting 
to note that the temperature during this time dropped to 
9° F. Part of the time it was found desirable to 
heat the materials to some extent. Howevcr, the job 
may be considered eminently successful. 

As shown by the details of steel in the water tank 
(Fig. 4), twisted steel bars were used almost exclusively 
in connection therewith. Modifications were made in this 
detail in that instead of the two lines of twisted steel 
shown in the lower portion of the tank, these two lines 
were merged into one line resting more nearly at the 
center line of the tank walls. The walls and floor of 
the tank were 12 ins. thick, which will, perhaps, be con- 
sidered by some to be unnecessarily thick, but the thick- 
ness was decided upon by the engineer as providing a 
more complete prevention of seepage. 

A concrete dam 214 ft. long, exclusive of the wing 
walls, for carrying a normal head of about 9 ft. of 
water was thrown across Burnt River to give water 
for cooling the stills. Consideration was given to the 
amount of flood water annually sent down through the 
valley of the Burnt River, and the dam was figured for 
a flood of 1 ft. in height throughout the entire length. 
In the construction of the dam, it was found that the 
bed rock it was intended to rest upon sloped off deeply 
at the north end and was approximately 24 ft. below the 
normal heel as designed. !t had been the intention to 
carry a concrete cut-off wall entircly to bed rock, but on 
this portion at a level of approximately 16 ft. below the 
normal heel a bed of very fine compact sand was en- 
countered into which sheet piling was driven several 
feet, and the dam was not carried down to rock. At 
the normal] spillway the entire dam is founded on rock. 
Reinforcement of twisted bars was incorporated into the 
body of the dam, especially at the point where the foot- 
ings became floating, to prevent the possibility of struc- 
tural cracks, and no structural cracks have occurred 
at this point, although already tested by unexpected 
flood conditions before finally completed. The storage 
lake formed by the dam is approximately 1% miles long, 
with an average width of about 400 ft., and an average 
depth of 4 ft. 


In the concrete on the work a lim. 
near Fenelon Falls, Ont., was used, a 
stone with very little dust and a sem; 
semi-conchoidal fracture. This stone \ 
to 2% ins. for the foundations and in 
structure to two grades, the first pass! 
mesh, the second a 1-in. mesh; the ; 
combination with local sand made a : 
aggregate. The foundation mix was 
superstructure 1:2:4 and the dam 1:2 
reinforcement of beams was made 
bars, which are formed from commer:; 
and flats, with attached flat diago, 
wings. The floor slabs were reinforce: 
special chain mesh, made by the On: 
munity, Limited, known as Commun 
Reinforcement. This consists of wires 
rection, crossed and held at the inters 
specially shaped chains. The columns \ 
forced with longitudinal round rods ho. 
spiral bonding. 

The contractor’s plant centered around 
crete mixer, which was driven by boi 
from the nearby river. From this mixi: 
runways led to the various buildings 
concrete was carried thereto in barrows. 
nection with the work a fairly well 


saw-mill and carpenter shop was run an 


the forms were made on the ground, mo 
of the hemlock of the surrounding wo 
though for the fine work some pine w: 


con- 
pped 
1 all of 
¥ out 
ds, al- 


used 


The hemlock served very well for one using, but 


there was little salvage from it, so th: 
work cost ran quite high. 


The plant was erected under the charge 


form- 


of Mr 


William H. Oliver, Toronto, Ont., with Mr. J. M. 
Wilson, Toronto, as his assistant on construction, 
The contract for the entire erection was let to 


Pitt & Co., of Niagara Falls, Ont., and M 
Pitt, of the above company, had charge 
structural design of the buildings. 





WEIGHING RAILWAY CARS.—There ts ve 


r. E. D 


of the 


ry little 


dishonesty practiced in the handling of weights of car- 


lot coal, but there are many inaccuracies. 


The 


50-ton coal car loaded gross to as much as 156,000 Ibs 
calls for jam-up track scales, well set, maintained and 


handled. 


It may not be improper to say here that with coal 
ears equipped with the vertical-plane coupler, main- 


tained to the standard height as required 


by law, 


weights can be accurately obtained without uncoupling 
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Fig. 4. Details of Reinforcement of Water 


at either end. I have demonstrated this by 
separate tests including several hundred cars, 


result of these investigations, personally ma’ 


committed to the belief that cars when cut 4! 
can be weighed with accuracy providing they ®° 
on the scale, this positioy i ng correct we 
the minimum expenditure of time and expens: 


Auliffe, Genl. Fuel Agent, Rock Island-Fris. 


[Western Railway Club, Jan., 1909.] 
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‘se Waterways Commissioner of 
Wisconsin. 


Wisconsin Legislature created the 








ls ways Commissioner and Hon. Ray 
~~ »pointed to that office. His report, 
a ef ited, discusses the subject in such 
‘ ne anner and presents so many new 
oltovt w eoncerning the improvement of 
pe Slope #:/? 
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now a channel of at least 4 ft. in depth capable of be- 
ing maintained over the whole of this part of the river, 
with the aid of storage reservoirs now in operation 
at the head of the river, except perhaps in one or 
two places, and it may be possible to create a channel 6 
ft. in depth over this part of the river, if it were 
necessary for the purpose of economical transportation 
to do so. 
(2) I am firmly convinced that no reasonable expen- 
diture of money can ever make any improvement of 
the channel of the river, at times 
— K of low water, between the mouth of 
the Missouri River and the Red 
) River. There the bank of the river 
S is composed of light material and 
it seems almost as though it dissolves 
at times. The experience of railroad 


/ 












x companies in attempting to protect 
‘% short stretches of bank of this 
i character is not only interesting but 
‘e instructive, and I will cite a few in- 
S cidents which have occurred lately. 
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FIG. 5. SECTION THROUGH STILL HOUSE. 


navigable rivers that we have thought it worth 
while to reprint a considerable portion of the re- 
port below. Some comments on the report will 
be found on our editorial page. Mr. Reed says: 
Since my appointment as Waterways Commissioner I 
have spent many months upon the Mississippi River 
and its tributaries, have traversed the entire navigable 
length of the Elbe, Moldau, Rhine, and Seine Rivers, the 
Danube River from Budapest to Regensburg, ‘have vis- 
ted the Rhone River and all the navigable rivers of 
England, Scotland and Ireland, and have also visited 
many of the best known canals in Western Europe, 
and as I had spent the greater part of more than a year 
previous to my appointment in a study of the theoretical 
questions involved in the improvement and operation of 
rivers, I feel certain that ample and convincing proof 
can be made of the statements and conclusions contained 
in this report. 





Conclusions. 

(1) The Mississippi River betweem St. Paul and St. 
Louis is capable of being, and has been, improved in a 
higher degree than any other part of the Mississippi, or 
any of its tributaries. 

(2) The Mississippi River below the mouth of the 
Missouri is practically incapable of any improvement, 
except at a cost far in excess of the actual value of 
such improvements, 

(3) The tributaries of the Mississippi can be used 
to a very great extent, and with economy, for the trans- 
portation of certain classes of freight, without any 
improvement whatever. 

(4) There is no economy in the transportation of 
freight up the Mississippi River or any of its tribu- 
‘aries by the methods of operation in vogue on those 
(5) There is no economy in transportation on canals, 
f the cost of construction, maintenance and operation 

into consideration. 

(6) If modern methods of operation were put in use, 
on the Mississippi River and its tributaries, such rivers 


can be ide the most economical means of trans- 
portati¢ their present condition, that can be found 
within borders of the United States. 

(1) Coming to the reasons for the first conclusion 
above forth, it has been demonstrated by the engi- 
neers harge of the improvement on that part of 
me r ing between St. Paul and the mouth of the 

1880 


ver that it is capable of being confined 


Withi: n limits, which has greatly improved that 
part river for steamboating purposes. 

The of this part of the river are composed of 
very al material, and are easily protected by 
ro re any protection is necessary, and that is 


‘ively slight part of the river. There is 


The old Iron Mountain route maintained a transfer 
between Birds Point and Cairo until about the latter 
part of this summer, but the river suddenly took a 
turn at cutting into the banks at Birds Point, and in 
less than 30 days the piling sustaining part of the 
track was out in the middle of the river and the steam- 
boats were running between that piling and the bank 
to which it was formerly attached. 

At a point about 20 miles above the mouth of the 
Arkansas River, where a railroad had built a very ex- 
pensive bridge, and placed the pier supporting one end 
of the draw some distance back from the water, and 





At Pine Bluff, Arkansas, the Government attempted 
to prevent the washing of the bank immediately next 
to the valuable business part of the city, and it seemed 
as if the attempt was successful, as the bank held for 
many years. During the flood occurring there last 
month, the bank on the opposite side of the river 
commenced to cut, throwing the current at a different 
angle, and in a very short time the protection was 
washed from its place, a valuable warehouse fell into 
the river, and the bank washed within a few feet of a 
hotel said to be worth $150,000, and a very valuable 
court-house, both of which are said to be doomed to 
destruction. ; 

(3) The tributaries of the Mississippi which are val- 
uable for the purposes of navigation are the Red, Ar- 
kansas, White, Yazoo, St. Francis, Ohio and its trib- 
utaries, Missouri, Illinois, Wisconsin, Chippewa, St. 
Croix and Minnesota rivers The Ohio is the only 
one of these that has any considerable steamboat busi- 
ness on it at the present time It stands in a class 
by itself and it is not intended that anything said in 
this report shall refer in any manner to it, when speak- 
ing of tributaries. 

The amount of traffic which can reasonably be ex- 
pected to be carried on thse tributaries during sea- 
sons of low water, is not, in my opinion, large enough 
to be commensurate with the cost of preparing them 
for low water navigation. Many of them if improved 
at all can only be improved by locks and dams or what 
is called canalization, which is a very expensive method 
of improvement, not only in cost of construction, but 
also in maintenance and operation On others, practi- 
cally the same difficulties as set forth in regard to the 
lower Mississippi would be met with If the method 
of operation hcreinafter advised is ever put into prac 
tice, an enormous amount of low class freight can be 
transported over these rivers during the seasons of high 
water, without any improvement on them whatever 
I may as well say here that the river, in my opinion, 
is not suitable for the transportation of any other than 
low-class freights, suchas coal, lumber, and salt, ex 
cept grain on the main river. These low-class products 
can be transported over these rivers at times of high 
water and stored for futur> consumption, just as they 
now are over the Great Lakes during the summer sea- 
son. 

In considering the value of these tributarics for the 
purpose of navigation, I d:sire to emphasize the sug 
gestion that there is no economy of transportation, where 
the interest on the cost of the improvement, 
with the cost of maintenance and the actual cest of 
transportation by water, is greater than the cost of 
transportation by rail. . 

It is no answer to this assertion to say that the com- 
petition betwen rail and water routes will lower the 
rail rates. The day of competition is past Every rail- 
road is entitled to a rate that will pay a reasonable 
profit, and every dollar of profit taken from a railroad 


together 














FIG. 6. METHOD OF REINFORCING SLAB AROUND OPENINGS. 


sunk this pier to a depth of 50 ft. below the bot- 
tom of the river, the bank commenced to cut away 
about a month ago and when I went past there two 
weeks ago that pier had disappeared altogether, and 
there was not even a ripple in the water to show where 
it had stood. . 


by water transportation must necessarily be added to 
the tonnage actually carried by it, and it follows that 
every ton of freight that is carried by water transpor- 
tation at a cost exceeding that of transportation by rail! 
is a loss to the public. I desire also to emphasize the 
suggestion that the cost of the items of interest on the 
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cost of improvement and the maintenance of improve- 
ment can only reasonably be added to the tonnage car- 
ried by reason of the improvement, and not to the ton- 
nage carried through the season of high water, and it is 
not entirely certain that even on a river like the Ohio 
the jocreased tonnage derived from canalization would 
Warrant the cost. 

Probably the best canalized river in the world is the 
Seine River, which has a minimum depth from Paris to 
the sea of 10 ft., and yet compared with the open rivers 
of Germany, it has but a small amount of traffic on it. 
it has only one line of sea-going vessels on it and that 
line operates but four smal] freighters. The passenger 
traffic on Yhat river can be well illustrated by the fact 
that I was compelled to pay $20 passage money on one 
of those little freighters from Paris to Rouen, a dis- 
tance of 150 miles, and the journey occupied 2% days 
of daylight. 

The Moldau is the only canalized river that I saw 
either in Germany or Austria, and the traffic on it is 
comparatively nothing It required a little more than 
one day of daylight to make the journey from Melnik 
to Prague, a distance of about 36 miles, with one of the 
best tugs I have ever seen, of 20 HP., towing one barge 
with 200 tons of freight on it and one empty barge. 
This river had evidently had an immense amount of 
mon y spent on it in an attempt to improve it by means 
of revetment of banks and the building of wing dams, 
but that attempt must have been a failure, and the only 
course left to obtain a navigable stream was by canal- 
ization. 

The Germans seem to prefer an open river with not 
more than 3% ft. of. water in it to a canalized river, as 
both the Elbe and the Rhine get below that mark 
during the season of low water. 

Taking the whole study of the question of improve- 
ments of rivers, there is much in it that is well cal- 
culated to ralse very grave doubts as to the value of such 
improvements. My observation leads me to believe 
that the improvements placed in the Mississippi River 
between St. Paul and Rock Island have been more ben- 
eficial, comparatively, than any others on any river I 
have ever seen It is certain that they have placed 
the extreme upper part of the navigable portion of the 
river practically on a par with that part of the lower 
river which ends at deep water. Whether a still further 
contraction of that part of the channel from St. Paul 
to Rock Island sufficient to produce a depth of 6 ft. over 
‘the bars, would be an improvement or not, is mere con- 
jecture. I feel quite certain that if such channel were 
created, it would be practically unnavigable for boats of 
the present type earrying any considerable tonnage, as I 
believe it would be practically impossible to make the 
crossing necessary. At the same time, it seems to me 
entirely unnecessary to make such an experiment, for 
the reason that the river is capable of carrying just as 
much freight, and just as economically, in its present 
condition as it would if so improved. 

Th oretically, a cross-section of river is capable of 
carrying just a given amount of weight. That is to say, 
a channel 60 ft. wide and 4 ft. deep, would carry prac- 
tically the same weight that a channel 40 ft. wide 
and 6 ft. deep would. 

Practical rivermen all tell me, howev-r, that a craft 
60 ft. wide and 4 ft. deep, would steer and handle very 
much easier than a craft 40 ft. wide and 6 ft. deep, car- 
rying the same load, would handle, and would tow just 
as casily. This is one of the very important questions 
that ought to be determined by actual experiments under 
the guidance of practical rivermen, before it is finally 
determined what future course the Gov-rnment should 
take in regard to its inland waters. 

1 feel confident that if a series of experiments were to 
be made on our river, it would be found that when a 
depth of 4 ft. over the bars has been provided for, the 
river will be as narrow as it ought to be for practical 
purposes. 

One of the popular notions in regard to the use of 
the river is that if a 14 ft. channel was created from 
Chicago to the Mississippi River, that a sea-going vessel 
drawing 14 ft. of water, could go down the Mississipp! 
to the sea at any time when there was more than 14 ft. 
over the bars, but I am of the opinion that if a craft of 
that character attempted any such feat when there was 
20 ft. over the bars, using only her own steam, she 
would be stranded on a sand bar before she had made 
the first crossing. On the other hand, if suitable steer- 
ing apparatus was provided for her for river . uaviga- 
tion, that apparatus would be pounded off in the first 
storm she encountered, in the open sea. 

In addition to what I have said on the question of im- 
provement of rivers, I would like to say that in my 
opinion the Mississippi River taken as a whole from St. 
Paul to New Orleans is in the best condition now, for 
the purpose of navigation, of any river in the civilized 
world. I would like also to say that the traffic which 
this river ought to bear, is at the present time greater 
than the traffic on any other river in the civilized world. 
And further that the Mississippi River is now in its pres- 
ent condition entirely capable of carrying all the traffic 
there is in the Mississippi Valley at very economical 


rates if the methods used by the Germans were put in 
operation on this river. 


Methods of Operation. 

(4) If there is any steamboat on the Mississippi River 
or any of its tributaries that can handle heavy freight 
up the river as cheaply as an American railroad can, I 
have never seen it. The “Sprague” is the largest and 
most powerful steamboat in the Mississippi Valley, and 
probably in the United States. Her efforts are confined 
to guiding large fleets of coal boats and barges down the 
river, and towing the empties back again. Her owners 
have a large fle:t of smaller boats engaged in the same 
businese, and it seems as if the “Sprague” would be 
duplicated, if there were any great economy in her 
operation. Her great feats in transportation have been 
widely heralded as being the acme of success in river 
transportation by the advocates of river improvement. 

If these men are asked why oth«r boats like the 
“Sprague” are not built, they say that there will be, 
when the river is improved to such an extent that she 
can be operated all the season around, which is in effect 
a statement that she cannot be operated successfully un- 
less the river is improved to meet her requirements. It 
is also in effect an argument that the river should be so 
improved as to be made suitable for a certain kind of 
craft, instead of a type of craft being built which is 
suitable to the river. There is quite as much difficulty 
in the operation of a craft of the style of the “Sprague,” 
found in the narrow channel of the river, as from the 
shallowness of the water. The “Sprague” is capable of 
taking a fleet of 6) barges of coal down the river in 
times of high water, but it is very doubtful whether she 
could take 6 barges from Cairo to St. Louis with a stage 
of 10 ft. over the bars. - The difficulty would lie not in 
the power necessary for propelling it, but in the ability 
to guide the fleet into the channel over the narrow 
crossings. 

The only place on the river where any towing of 
heavily loaded barges in the river is done is between 
Cairo and St. Louis, where steamers of the class of the 
“Harry Brown’ and the “John A. Woods’’ tow loads 
of about 3,500 tons of coal, and the fact that there is so 
little of it done is a strong indication of the probability 
that it cannot be done economically. 

If either of these boats in taking their tow up the 
river find their tow swinging toward the bank, when 
they get as close to the bank ss the width of the entire 
channel] in time of low water they commence backing in 
order to prevent going into the bank. I am firmly con- 
vinced that if a channel 14 ft. deep over the bars were 
ever made it would be utterly impossible for any ves- 
sel to handle a tow up against the current in it, of suf- 
ficient tonnage to cut any figure as a factor in transpor- 
tation, if the present method of towing is practiced, 
largely for the reason that there would be no room in the 
channel to handle craft drawing anything like that 
amount of water. Going down stream is a very differ- 
ent proposition for there you can head the craft in its 
proper position and the current will take it along with- 
out danger. But unless towboats that have their loads 
in front of them have plenty of room to operate going up 
river it is impossible for them to keep off the bars. 

The fact that steamboats now operating on the river 
find the channel so narrow that they flank the bends, 
going down river without any tow, shows conclusively 
that it would be impossible for them to tow any consid- 
erable load through those narrow places if the load was 
ahead of the vessel as is usual in our method of towing. 
On the extreme upper river the channel is so narrow 
now in some places that it is almost impossible for a 
160-ft. stern wheel steamer to turn around if a strong 
up-stream wind is blowing. In addition to the diffi- 
culty of keeping in these narrow channels, comes the 
danger arising from crossings where the vessel must go 
almost straight across the river in order to keep in the 
channel. Stern wheel vessels making these crossings 
without any tow to handle sometimes get to swinging in 
such manner that they turn clear around before the 
crossing can be made. 

On the lower river at Profit Island a sand and gravel 
company dredge their sand and gravel from the bottom 
of the river into barges, take it across the river, hoist 
it into cars and send it down the river about 100 miles 
by rail, which is some indication that it can be done 
that way more cheaply than by towing it down river 
and towing the empty barges back. This is not on ac- 
count of lack of water, because there is probably not 
less than 30 ft. over any of the bars between those two 
points. 

I think that it probably is true that heavy freights can- 
not be shipped down the river as cheaply as by rail, 
unless they are shipped in very large quantitics. It 
takes practically the same number of men to run a 
small vessel as it does to run a large one, and as the 
fuel consumption is comparatively low in down-river 
traffic, the item of wages is the most important thing 
in that kind of traffic. 

In the carrying of light and bulky freights, steam- 
boats furnish a very much more economical method of 
transportation than railroads for the reason that they 


Vol. 6; P 
have so much more room for storage. Re. 
tonnage of this class of freight is sma) cm 
died in such smal] quantities that the ra: sn 


convenient for carrying it than the boa:: 

The experience of the steamboat com; . 
on the Ohio and lower Mississippi duri-.. aa 
son have been of such an unfortuna:c ee 
clearly indicate that the general freigh: ak 
business is not a profitable one. The ).- re 
doing business of that kind between P).- - 
cinnati, went into the hands of a receiy-- oe 
the company doing business between cS 
Evansville. So also did the company do; vA, 
tween Memphis and Vicksburg. The com a ns 
the large mail vessels between Louisyi!). . 
gives little evidence of being engaged oe 
enterprise, and most of the oth-r craft ; 
river have a neglected appearance, which 
of business sufficient to constitute them x 

These receiverships were not brought atx reason 
of the extremely low stage of water durinc ij 
son, as they all occurred prior to the com a 
low stage. . 

Part of the troubles of the steamboat n = 
the lack of proper facilities for the hand frekine 
and another powerful factor is found in - aan 
labor conditions. Neither of these thing: wane 4 
fully remedied, while the present system 
The rise and fall of the river south of th , 
Missouri is so great that the expense of pro Pe 
facilities for storing and handling freight ir 
ical manner will be so enormous as to kee; al out 
of it unless some method can be devised rh ¥ 
monopoly of the whole business alopg the r es 
obtained. 

The difficulties from this source above 
River will be comparatively slight for the 
the banks there are substantial and the rise 
not average more than 15 ft., as compared w 
age of about 40 ft. below the Missouri. T 4 
for handling freight economically are imperat n 
on account of the labor conditions. Th. 
hand that is good for anything is the color 


his wages run Jrom $20 to $120 a month, ~ = 
feels disposed or not to work. On the lower ri-r at th 
present time no steamboat man knows whet! he 


have a crew of roustabouts or not, when hi: sel 
ready to start, nor what wages‘ he wil] ha to 
them. He may have to day in port two or th 
for a crew, and then pay $20 or $25 dollars a mon: 
more than he paid on the last trip. The uncerta 
the wage question is a very serious factor for the ; 
son that by far the largest item of expense of some 
the river craft is in the wages of the deck hands 
Taken as a whole our system of operating ° 
may be classed as a total failure except 
instance of towing heavy freights down str: 
fault lies not in the lack of water or depth of 
but in the system of operation which is in us: 


@) If there is a canal anywhere on which the 
pro rata cost per ton mile on all tonnage carried over {t 
would not be greater than the amount it would cost 
an American railway to carry it, if 4% interest on th 
cost of construction and the cost of operating i main 
taining the canal were distributed over its tonnage, | 


would like to know where it is, so that I « 
and see how it is done. 

Please notice that this does not include the cost of 
operating the craft which carries the freight but merely 
the canal toll. There is only one canal in ' United 
States that has very much value for transportation pur- 
poses, and that is the one at the Soo. Too much prais: 
cannot be given this important enterprise. In my opin- 
ion it is the most valuable asset that the fodera! gov- 
ernment has to show for all the money it has expended 
on rivers and harbors. Its value lies entirely, however 
in the fact that it is a short canal connecting lom 
stretches of water on either side. From a stan ‘point of 
aiding in economical transportation it seems be the 
extreme limit of success. 


Let me call your attention to the other limit. The 
Hennepin Canal extends from near Hennepin on the Illi- 
nois River to Rock Island on the Mississippi River. 02 
a trip I made over it recently I did not see a single ves- 


sel in operation on it, doing any kind of freight ‘ usiness 
although it has been open for business {or several 


months. It is a beautiful canal, with a good 7 ©. chan- 
nel, with good locks, and as competent a cor) of lock 
tenders as I have ever seen, but there is no ‘ication 


at present of any use being made of it. I ask‘ one of 
the lock tenders if any coal was shipped over i: He said 
he had never seen any, but added apologe!: »!ly that 
he had only been there about six weeks! This © face of 
the fact that coal can be put on barges at Ma: juette, 8 
few miles from the mouth of the canal for 85 a ton. 

That must be the extreme limit of lack of succ = 
The Manchester Canal in England is probab!. ‘he best 
canal for what might be called local transport» on pur- 
poses in the world. I visited t about a year ago. The 
General Superintendent of, company showed me every 
esy in viewing r extensive docks a0! wharfs, 
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oe portation for me on a large vessel 
and procu also gave me all the literature they 


oa Ue ® canal, including their report for the 
bed 7 oo 1, 1907. I also had some correspond- 
wang then, and from it all I gather that 
eo ver been able to pay the interest on 
—_ are charged according to the com- 
es a _ and run from about one-third of a 
oo ™ i to about five cents per ton-mile. These 


lude dock or warehouse charges. 
oubtedly true that for certain reasons 
n of great benefit to the city of Man- 
ot stand out as a shining example of 
ion. I also visited many other canals 
land and Ireland, and none of them are 
on except perhaps the Caledonian Canal 
tland however, will only accommodate ves- 
‘e 00 tons burden, and traffic on it is very 
here is a beautiful canal in France, ex- 
tris to the Saone River near Lyons, but 
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ight indeed 
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ge é is practically nothing at all, and I am 
nelined to ve that the end next the Saone is not 
ss at all spent one day at Kiel in Germany visit- 
ing the Kic .al, but only saw one vessel come out of 
+ in all day hat was a warship. I was told, however, 
nat a considerable traffic was carried on at the other 
end of the ca 
These things are interesting in view of the fact that 
the engineers who reported on the feasibility of the 14-ft. 
channel from Chicago to St. Louis reported that the only 
method of construeting such a channel from the mouth 
{the Missouri to St, Louis is by canal. If a canal 
; necessary on (hat part of the river, and a 14-ft. chan- 
el is to be construeted from St. Louis to deep water, a 
inal will be just as necessary between these points, a 
listance of about one thousand miles by river, as from 
the mouth of the Missouri to St. Louis. 

A 14-ft. canal is neither fish nor flesh. It is suitable 
for neither river or sea*going vessels. If freight is trans- 
ported on it, it will be as necessary to reship that 
freight as if it had been transported by a light draft 
vessel. 

It will not be suitable for carrying on the business 


that comes out of the Mississippi River, above the mouth 
of the Missouri, nor for any of the craft that comes out 
of any other tributary of the Mississippi, and freight 
coming out of the rivers will have to be transferred to 
other vessels when it reaches the canal, causing both de- 
lay and expense. 

The great coal-carrying companies would not, and could 
not, use it economically in time of high water, and no 
other river craft would use it at times when there was 
ufficient water in the river for their purposes. 

The maintenance and operation of such a canal would 
be very expensive, and when it is considered that its 
only benefits will be derived by its use in the short 
season of low water, it seems to me to be utterly im- 
practical. 

(6) Within the last ten years the methods of opera- 
tion of rivers have been so improved in Germany and 
Austria as to afford what seems to be a very economical 
method of transportation. Large sidewheel tow-boats 
arrying no freight whatever themselves, but towing large 
freight barges behind them, have increased to a wonder- 
ful extent. On the Rhine and the Elbe it is difficult to 
get out of sight of a fleet of barges, even in seasons of 
low water, when there is not more than 3% ft. in the 
channel. Some of these tow boats are very powerful 
and I was told that some of them would tow fleets con- 
taining 10,000 tons up the river against a very consider- 


able current. Their construction is such that very little 
expense is incurred in the way of maintenance, and 
their fuel consumption is comparatively very light. 

The City of Mannhein, which stands at the head of low 
rater navigation, claims to be the largest distributing 
center in Germany, and although there is a railroad on 
rach side of the river I was told that practically every- 
thing that was distributed from there went either in or 


out of there by way of the river. In addition to that 
ity the re many other large cities on the Rhine, each 
of wh furnishes a tremendous traffic for the river. A 
part of s easy of operation, but there are many miles 
of it w ’ it is narrow, swift, rocky and dangerous. 
On th hole it is equally as difficult to navigate as 


the Mi ppi except that the crossings are not so short. 
There e place where the channel is so narrow and the 
cure rapid that horses are frequently hitched to the 
re boat to assist it through the rapids and to 
Wel 


Pp o turning around in the stream. 


"a ‘bout 30 mileg of it that is so dangerous that 

shi nt special pilots are used by a vessel in going 
ao rt of the stream, and yet the traffic over 
wad he river is simply enormous. Over this part 
a motor boats were formerly used which pro- 
to — by picking up a large steel cable that 
nog he bed of the river and pulling themselves 
Sue y Means of large wheels on which clutches 


he nged as to grasp the cable and pull the 
tor j 
turn< 1 these 


were a very economical means of propulsion of the 
barges which trailed behind them, and it is claimed that 
one of them could take a given amount of tonnage up 
the river with one-fourth of the power that is required by 
the ordinary side-wheel towboat. 

The use of these boats was discontinued, however, be- 
cause of the enormous increase in traffic. Neither tow- 
boats or barges are moored to the bank there, unless 
they are at a dock, but are always anchored out in the 
stream, and the switching of the cable, as the motor 
boats came around the bends would pull up anchors and 
set craft adrift, causing such enormous damage that the 
company operating these boats was comp<iied to give 
up their use. [I was told that the great increase in the 
nmamber of barges anchored in the stream brought about 
such frequent lossi. that the company was bankrupted. 

A somewhat similar method is in use on the Elbe River 
where a heavy chain is laid loosely in the bed of the river 
for a distance of about 290 miles. This chain is picked 
up and run loosely around two large drums, which being 
turned by the engines in the boat draw the motor boat 
under the chain and up the river, the chain falling 
loosely in the river at the stern of the boat. This method 
has some of the same disadvantages attending the use 
of the wire cable, but a more serious disadvantage lies 
in the fact that the bending of the chain as it moves 
under severe strain around the drums wears it very rap- 
idly and weakens it to such extent that it breaks fre- 
quently causing great delays. This method was in use 
formerly on a part of the Danube, but has been given 
up. Both on the Elbe and on the Danube, the claim is 
made that only about one-fourth of the power is need:d 
by these chain boats to accomplish the results that the 
ordinary tow boat accomplishes. 

I am firmly convinced that some modification of these 
methocs can be used on the Mississippi River between 
St. Louis and St. Paul, furnishing a remarkably cheap 
method of propulsion, and have little doubt that a single 
steel rail can be secured in the channel of the river in 
such manner as to provide the means for this kind 
of propulsion and at the same time guide the.craft ex- 
actly to the spot where it should run, just as a locomo- 
tive follows the rails. 

The enormous advantage of such a system as this, if it 
is practical, can hardly be estimated. The German 
method of towing astern, is the method which should 
be adopted on the upper Mississippi if the chain sys- 
tem cannot be used. 

There is no telling what is the best method of hand- 
ling for the Mississippi River, except by actual trial. 
We cannot reasonably expect that private individuals or 
corporations will make the experiments necessary to de- 
termine what method of handling may be suitable for 
this river as there will be large losses incurred while 
making the experiments and the person incurring the 
same would have no monopoly of the method after he had 
worked the problem out. 

The great benefit to be derived by the State of Wis- 
consin from cheap river transportation ought to impel 
us to urge upon the Federal Government the necessity 
of making such experiments as will prove whether or not 
cheap transportation by water can be procured. 

At the present time, a large and enthusiastic body of 
energetic and patriotic men are earnestly seeking to con- 
vince Congress that a deep water channel from Chi- 
cago by way of St. Louis to the gulf is the thing most 
needed by the people of the Mississippi Valley. Four- 
teen feet through the valley is their slogan. I would 
like it very much if I could convince myself that such 
an enterprise is the proper one to engage in, as it would 
be very pleasant to travel in their company. Besides 
that, the indications are strong that they will be suc- 
cessful in getting the project started, and it is always 
pleasant to be one of the successful. 

If we take into consideration the fact that their “pro- 
ject is simply carrying on further the old idea of deep- 
ening channels and building canals, and also take into 
consideration what has been accomplished in that line 
by the expenditure of about two hundred and fifteen 
million dollars on the Mississippi and its tributaries, 
it compels the thought that we ought to take time to 
demonstrate the value of the enterprise before entering 
on it. 

Let us grant for the sake of argument the fact that 
the building of such a channel can be successfully com- 
pleted; what is there to prove that it can be operated in 
an economical manner as compared with the operation 
of an open river in the condition that it now is, always 
taking into consideration that the interest on the ex- 
pense incurred by reason of the improvements, and the 
cost of maintaining and operating the improvements, 
must be borne by the traffic carried by reason of the 
improvements. 

If there is any place in the world where vessels draw- 
ing 14 ft. of water are operated economically in the 
narrow and tortuous channels of a river, I am unaware 
of that place. That brings us back, however, to a dis- 
cussion of the question of the means to be used in 
economically transporting freight over rivers. 

During the closing days of the last session of Con- 
gress, Mr. Burton, Chairman of the Committee on Rivers 


and Harbors in the House of Representatives, introduced 
a bill providing for the Government operation of rivers, 
and it promptly passed the House. A similar bill was 
presented in the Senate and passed the Senate, but with 
a detail modified in such manner as to prevent the Dill 
becoming a law. Although I am strongly prejudiced 
against Government ownership of anything that can be 
operated by private capital, I am very strongly:in favor 
of this bill. 

I do not see how we can reasonably expect to enlist 
the aid of the men of large means in this enterprise 
Not only has the passenger traffic, but the movement of 
freight, beex developed along the lines of travel moving 
eastward and westward. Every ton of freight diverted 
from that line and carried northward and southward 
over the river will mean a loss of so much profit to these 
men who would have to be asked to finance this enter 
prise, if put through by private means. Human flesh 
and blood cannot reasonably be expected to make the 
sacrifice such men would be compelled to make if the 
enterprise is successful. Not only would the rail- 
roads be the losers, but the great grain shipping ports 
would be likely to lose their prestige and profit. 

Another reason for the Government taking hold of it 
is that the whole river and all its tributaries should be 
operated as one trunk line, the tributaries furnishing the 
feeders. A standard craft could be maintained that could 
be sent to any part of the system as readily as a box car 
ean be transferred from one road to another. 

In my judgment a standard 2,000-ton barge drawing 
not more than 4 ft. of water and carrying a train load 
of freight, can be operated over any part of the Missis- 
sippi River from New Orleans to St. Paul with as great 
economy and efficiency as any larger craft could be made 
to do. Such a craft could be sent over the Wisconsin, 
Chippewa and St. Croix rivers, and probably over the 
Black River during the proper season in such manner 
as to procure the highest efficiency. These barges should 
be constructed of steel and should be divided into such 
compartments as would minimize the risk of navigation, 
and should also be fitted with the most modern me- 
chanical devices for loading and unloading. They should 
be propelled by such power boats as would produce ths 
greatest economy of operation, which would probably be 
at the rate of about 60 miles a day. 

I make this statement from the fact that on one oc- 
casion I traveled from Hamburg to Dresden on a tow 
boat of 550 HP., carrying a crew of ten men, and towing 
2,270 tons of freight in nine smal] barges, at a rate of 
about 2% miles an hour against a moderate current, and 
it was considered a very satisfactory performance. 

There is every reason to believe that coal can be 
transported in cheaply constructed barges in amounts 
suitable for a certain locality, and the barges left at the 
point where the coal is to be used during the entire 
season of its use, thus affording a cheap warehouse for 
storing the coal while waiting for use. 

The enormous amount of capital required to finance this 
proposition is probably not well understood by the pub- 
lic, nor is the tremendous amount of labor required for 
organizing it. Ten thousand barges of the kind I have 
spoken of would be a small equipment for the river and 
its tributaries. The Rhine alone, which is not much 
more than half the length of the Ohio, has over 7,000 
barges, large and small upon it. These 10,000 barges 
would require at least 5,000 motor boats. If the barges 
could be built for $20,000 apiece, and they cannot at the 
present prices of steel and labor, and the motor boats 
cost $60,000 apiece, it would require five hundred million 
dollars to furnish that equipment. 

If a ship yard could be found that could turn out one 
of these barges every working day of the year, and 
there is no ship yard in the world that I know of that 
is prepared to do that, it would take 30 years to furnish 
those barges. It would take many years of experi- 
ment to dctermine the character of terminal facilities 
which would be most suitable for the purposes and 
would also require many years to get together an 
office force which would properly handle the busi- 
ness. 

If the expenditure of the 14-ft. channel through the 
valley should amount to half a billion dollars, that would 
not in any way lessen the amount that was needed for 
installing and equipping the river to carry on the traffic 
that \t is expected to carry. Under the present prices, 
it is entirely likely that not less than one billion dol- 
lars will be necessary to provide sufficient equipment 
to carry the traffic which would be eagerly forced upon 
the river if such economical transportation can be had 
thereon as is expected to be the outcome. The mag- 
nitude of this traffic can hardly be understood. There 
is not a bushel of wheat that is raised in the Mississippi 
Valley west of the river which ought not to find its way 
to the seaboard by means of that river. There is 
scarcely a bushel of corn that is exported from the 
United States that ought not to be taken from the great 
corn-growing states of the valley directly to the sea- 
board by the same route, while the enormous quantities 
of coal used by the enterprising cities on the banks of 
this river ought to be, every ton of it, transported by 
means of the river to those cities. 
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The Footwalks of the Blackwell’s Island 
Bridge. 

By F. W. ABBOTT,* M. Am. Soc. C. E., and J. P. H. 
PERRY. 

The footwaiks of the Blackwell's Island Bridge 
are two in number, each 16 ft. 4 ins.. wide on 
the main spans and 14 ft. 2 ins. wide on the 
approach, and have a length from the Manhat- 
tan Anchor Pier to the Queens Approach Abut- 
ment of 6,312.5 ft. Taken together, they con- 
stitute nearly 2% miles of walk of unique design 
and interesting details, and have made neces- 


gusset plates projecting from the main truss 
members. There are thus three longitudinal 
stringers (Fig. 1) furnishing support for the 
7-in. transverse I-beams (generally 3 ft. 6 ins. 
c. to c), which carry the sidewalk slabs. These 
7-in. I-beams are set at slight pitch down to- 
wards the outer edge of the bridge by means of 
raising blocks and plates riveted to flanges of 
the longitudinal stringers. At either end of the 
sidewalk beams are 12-in. channels riveted to 
the I-beam webs. Attached to the top of these 
channels are 4-in. angles forming an upper 
flange similar to an I-beam. At.the inner edge 
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Anchor Arms, Main Bridge. 


Piers I to IV, Main Bridge. 


FIG. 1. CROSS-SECTION OF RIVER PORTION OF THE BLACKWELL’S ISLAND BRIDGE, SHOWING 
THE POSITION OF THE FOOTWALKS. 


sary methods of construction, which for work of 
this character are decidedly novel. The Black- 
well’s Island Bridge, or—as it is by aldermanic 
decree hereafter to be known—Queensboro 
Bridge, spans the East River and the south end 
of Blackwell's Island, and connects the Boroughs 
of Manhattan and Queens of the City of New 
York. The structure is of such magnitude that 
it is well known to the engineering profession 
without further description herein. It will be 
necessary only to state that it is a double-deck 
cantilever structure, originally designed to carry 
four elevated tracks, four trolley tracks, one 
driveway, and two footwalks.t The latter are 
situated on the upper level at a height above the 
water of about 160 ft. Their positions with re- 
spect to the other travel ways provided on this 
deck is made clear in Fig. 1, which shows typical 
sections of the river spans. The two walks con- 
sist of about 8,000 reinforced-concrete slabs with 
a uniform thickness of 2 ins., and dimensions 
which vary frequently, but in general call for 
a length equal to one-half of the breadth of the 
walk, and a width of 42 ins. These slabs are 
reinforced with deformed bars fabricated to a 
gridiron shape. The casting, storing, curing, 
handling, hoisting and setting of all these panels 
constituted the interesting and, in some respects, 
unusual features of this job. 

Before describing the construction methods 
employed in connection with this work, it will 
be necessary to outline the detail design of the 
foot walks and to give some idea of the specifica- 
tions governing the materials and workmanship. 


Design. 


The upper deck of the Queensboro Bridge is car- 
ried by a series of floor beams spaced 23 ft. to 40 
it. apart, depending upon the location of the main 
truss panel points. These floor beams are plate- 
girders about 6 ft. in depth, spanning between 
the’ trusses a distance of 60 ft. Connecting 
these floor beams are eight small girders or 
stringers 48 ins. deep, spaced in pairs—four of 
which are to carry elevated tracks and the other 
four to furnish support for the sidewalk beams 
and to act as bracing to the floor system. In 
addition to these eight longitudinal stringers 
framing into the main floor beams are two 
others—one on each side of the bridge, which 
run from bent to bent and are supported by 





*President, The Abbott-Gamble Co., New York City. 
+See Engineering News, Nov. 12 and 19, 1908. 


of the footwalks 4-in. angles run parallel to the 
channels forming a curbing for the concrete 
slabs and at the same time are protected by the 
channel with the broad flange which was just 
described. At the other boundary of the walks, 
however, the longitudinal channels have an ad- 
ditional angle connection to add the stiffness 
necessary to take care of the heavy sidewalk 
guard railings which are to be placed after the 
completion of the footwalks. These details are 
apparent after a study of Figs. 2 and 3. 

The reinforced-concrete slabs do not rest di- 
rectly on the 7-in. I-beams, but, instead, on a 
l-in. concrete filler which has beveled edges 
and a wider top than bottom. Owing to the 
difficulty of handling slabs 16 ft. long, which 
would have been necessary had the panels ex- 
tended the full width of the footwalks, a 2 x 
1% x \4-in. tee was designed to rest on the 1-in. 
filler just mentioned, and divide the waik in two 
parts, each about 8 ft. long. These tees were 
designed to be supported s 
temporarily on 3 x 8 x wR 
l-in. wood blocks. To S 


of 150 Ibs. per sq. ft. made neces 
bars, having a net cross section 
sq. in., spaced not over 6% ins. 
addition, longitudinal distributing 
section of 0.049 sq. in. were sg; eo 
maximum spacing of 9in. centers Pree 
gridiron generally consisted of Rte 
bars and five distributing bars. 
this reinforcement was fixed %4-in the hy 
tom of the slab. The slabs them eateatl 
thick with a nosing 1 in. high, a a * 
edge to provide a flush connection the en 
curbing provided by the bridge < i on 
under side of the slabs have r 
bolt heads and for fitting over th: 
tees at the center of the footwalk 
surface %-in. thick troweled to 
finish and then pebble rolled was 
all parts of these walks. In laying 
in. open joints were called for, a: yur 
steel work a \4-in. fit was requir: he 
joints were afterwards grouted. ¢. sonia 
basins of general dimensions 12 x 
ing on tees supported by steel curb 
nected with corrugated copper pip< 
provided at every panel. The lead 
into gutters on the anchor spans « 
river on the main spans. Where spe: 
around the bridge truss members \ 
the design of the slabs is shown 
Galvanized corrugated sheet iron plat: 
across the I-beams, being cut to fit as closely 
about the truss members as _ possilile, 
pieces of corrugated iron were bent up abou: 
the members, and concrete, reinforce: with ey. 
panded metal strips, was laid in place and pointes 
up. 

Machine mixed 1:2:4 concrete, 
broken stone, and cold-twisted rods 
Perhaps the most vital clause in the whole 
specifications was that relating to the curing of 
the concrete slabs. It was stated that the siabs 
should not be removed from the forms until suff- 
ciently hardened and that then they should be 
carefully stored under a shed for at least 3) 
days, during which time they should be kep: 
thoroughly moist. Further, they had to be made 
in a shed protected from the weather and sun 


Construction. 

PLANT.—The curing of the 8,000 slabs con 
stituted the chief problem of this job. To cast 
about 150 slabs per day, let the forms re 
main in place long enough to allow safe removal 
store the daily output for 30 days and have the 
oldest slabs available for setting in place, t 
hoist and set the same number of panels as was 
daily being turned out in the cast yird; to d 
all this within the very limited ground area pro 
vided by the city and to keep up to the penalty 
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provide against any tend- fete at co err 
ency to creep down grade +4253: 4-1-3 
or to move under pe- [| ES ee 
destrian traffic, clips \ pees! Etat 
made of 4 x \%-in. iron ‘sre: eet raat ea 
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forming the . footwalks FIG. 2. 
are given in Fig. 3. These 

panels were designed to support the maximum 
pedestrian traffic which the bridge would ever 
be called upon to carry, and the plans were 
worked up along the lines generally followed for 
reinforced-concrete beams. The reinforcement 
was calculated for a maximum tensile stress of 
16,000 Ibs. per sq. in., and the maximum fiber 
stress allowed for the concrete in compression 
was 500 Ibs. per sq. in., which with spans of 3 
ft. 6 ins. (varying down to 2 ft. 2% ins. and never 
exceeding 3 ft. 74 ins.) and the assumed live load 
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PLAN OF FOOTWALK FRAMING. 


clauses of the contract, required s ‘ne little 
study and a very careful arrangem:): of the 
plant. The rate of 150 slabs per da. was de 
termined as being necessary to finish | e job ™ 
time and allow for contingencies. It | “5S found 
in the actual carrying out of the work hat such 
a speed was not only difficult of ™ tenance, 
but also was not imperative. 

The general lay-out 4f the contrac: "s plant 
shows in Fig. 6 and in Fig. 5, whic) ‘atter is 
a photograph taken from one of the © in piers 
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of the The situation of this yard was by 60 ft. wide, with a capacity of 210 slabs of a plank was set upright at just the correct dis- 
on the .s shore of the river, fronting on one making, canvas curtains were hung and tance from the bender. The bar being bent was 
vernc _ Long Island City, where the city made so that they could be rolled up out of the run through the machine until butted up against 
permit contractor to use a space approxi- workmen’s way. These show in the foreground’ this vertical board. These can be seen at the 
matel3 long and 200 ft. wide. All ma- of Fig. 5. For lighting this working shed on right of Fig. 8. The bending continued with 
teria! trucked to the job from the Long dark days and in the event of night work, single right angle turns until the bar's entire 
Island terminal of the Long Island R. R., ‘trings of 16 c. p. incandescent lights were length had been utilized. The bent up bars 
or ft i] dealers. The yard is about at a_ strung in six’ lines along the length of the shed. were then laid on the frame work shown in the 
Ota oie yy" K2' ly fe---- es mocernser ti Bina 4 Cem 
. Mike Centers ce ot a =a x 2m Mortar = 9 Aes ie ONG =e ~saisisceiooiil ” Mortar 
z i i T \ s ey iat NORTE RA GK USE RLS aes arabay Cea Goat Peart ne CeeESee eee 
‘ ome aS ‘ Temporary Wood Block 3x3x 1 
tat - 
H rt eS alt ~ 
| 4s ty ~ 5 
‘ai SF K-12" ah 66 0-2-0 enesen ene = a SEED 59 She.-+- 53 m5 
. r¥-4 pona4 Be { 5s Me ----- noes W6NZ ’ j 
3 LZ ap annpennnat oe Typical Cross Section. — 
Hi 3S 4 Shoe 
2 A TET Sheet i wen FIG. 3. DETAILS OF FOOTWALK. 
S rte S4 ; All told, 15,000 sq. ft. of corrugated central background and the proper longitudinal 
ite Se ae Ses ; : 4x4 Bar sa iron and 10,000 ft. B. M. of scant- bars laid across to form the gridiron. Simple 
=) ! a H i} : sy ling were used in _ construction slots and clips were used to facilitate laying out 
Kt aR wt Sisk SR 2 ; _ Wap of this shed. Its cost was about’ this bending as well as the subsequent assemb- 
I. 4. B-ab----b--=- west Calg $1,250. ling. The tying together of the distributing and 
| a oe VES) : 4 MIXING.—Stone and sand were’ the transverse bars was accomplished by two 
3 {ee § : 1 : Type of Clip. dumped in large piles con- means. First, with copper “hog rings” brought 
Bf 4-s en geo nest eae & me venient to the mixer plant which together with a special pair of pliers, and later 
1 per es ees 3) oo was located at one side of and on by ordinary wiring with No. 18 soft annealed 
7a Be Whee SS StS ET on about the center line of the wire. When the mattresses were finished, they 
Z 1 s5tond Variable AU ; “ot casting shed. The mixing plant were piled according to the number of the slab 
36° R canes sicceatpat was operated by a 10-HP. motor. for which they were intended. 
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level with Vernon Ave., so that no difficulty was 
experienced with delivery to any part of the 
working ground. 

For handling the concrete, the steel, and the 
completed slabs, an extensive system of Koppel 
industrial tracks was laid out as shown in Figs. 
5and 6. Eight circular turn-tables were neces- 
sary to make the operation of this miniature 
railroad successful. Nine cars consisting of 
four wheels and a single channel iron body 
(Fig. 7) were provided. A wooden flooring was 
made up of four 4 x 4-in. stringers, resting on 
2x Sin. planks, and bolted to the car body. 
The stringers were wrapped with bagging to 
eliminate as much of the jar on the slabs as 
possible. The rails of the Koppel system are 
fastened together by steel ties or plates and 
come in sections about 12 ft. long. The track 
was laid on 2 x 4-in. stringers supported on 2 x 
4-in. posts well braced together. 

A large shed was used for the casting and 
storing and curing of the concrete slabs. In de- 
ciding upon the character of the protection for 
the slabs demanded by the specifications, con- 


sideration was given to tents, cheese cloth 
shields, wood and tar paper roofs, and cor- 
rugated iron. Owing to the proximity of the 
concrete yard to the East River, and its unpro- 
tected position with regard to the wind, and 
owing also to the expensiveness of canvas, tents 
were quickly eliminated. Cheese cloth shields 
fell in the same class as tents, and would not 
have been satisfactory. Corrugated iron was 
found, upon investigation, to be cheaper than tar 


pater or wood, and much more substantial, in 
add tion to giving a roofing which could be put 
up very quickly. The framing for supporting 
th hed consisted of 4 x 4-in. posts, made of 
t pieces of 2 x 4-in. stuff nailed together, 
S| 1 8 ft. on centers longitudinally, and 20 ft. 
tr ersely. The light trusses spanning between 
ines of posts were built up by nailing 2 x 

4 rough spruce together in the form of a 
8 truss. The corrugated plates rested on 
- n. purlins laid from truss to truss. The 
I were 8 ft. long, 30 ins. wide and in plac- 
re lapped over each other to prevent 

At the post lines or where the roof 

met, wooden and asphalt paper gutters 
We iilt to lead away the water. At the ends 
&°. « ‘es of this shed, which was 240 ft. long 





In addition to a batch mixer 
which was used for making 
the concrete for the regular slabs 
the contractor installed a continu- 
ous. mixer run by a small gasolene 
engine. This was used in making the 
small panels and special slabs for use around 
the openings occasioned by the truss members 
passing through the footwalks. Also this con- 
tinuous mixer was utilized for making the finish 
mortar. The batch mixer was set on a staging 
at an elevation permitting discharge of its con- 
tents directly into the concrete cars. Materials 
were wheeled up on to a platform behind which 
was the cement house. As fast as the concrete 
was mixed, it was dumped into the concrete 
cars. The industrial tracks were operated under 
these heavy cars very satisfactorily. There were 
no derailments at the turn-tables. The cars 
were simply Koppel trucks with a rectangular 
wooden box bolted to the body. In one side of 
this box an opening with a sliding gate was pro- 
vided. The car when filled was pushed—two 
men generally being enough to keep a car mov- 
ing, after four or sometimes six men had once 
started it, to the point in the shed where they 
were casting slabs. 

REINFORCEMENT.—The scheme devised for 
bending, with the accuracy demanded by the 
small size of the con- 
crete slabs, some 125 
tons of 4-in. and 21/64- 
in. bars is best made 
clear by reference to 
Fig. 8. The laborer in 
the foreground at the 
left is holding one of 
the mattresses or grid- 
irons which constituted 
the slab reinforcement. 
The bent bars were all 
21/64-in. square— 
the %-in. bars being 
used for the trans- 
verse rods. A bending table about 5 ft. high 
was made of two heavy horses built of 2 x 10-in. 
planks and 4 x 4-in. top pieces. Across these 
horses were laid 3 x 12-in. boards securely nailed 
together. At opposite corners of this table, spe- 
cial pipe bending attachments were bolted to the 
3-in. planks. At the other diagonal corners the 
table was extended at a single plank width for 
a distance of about 15 ft. The bars to be bent 





into the transverse reinforcement were laid on 


these long planks. One bar at a time was put 
through the bending machine. To determine 
the proper length to be bent up at right angles, 








FORMS.—The question of forms depended so 
much on the general plan for storing and curing 
the slabs that the two subjects necessarily must 
be discussed together. The layout of the cast- 
ing shed was arranged so that by beginning 
concreting at one end of one of the three run- 
ning tracks the slabs could be filled, the finish 
put on, the pebbling done and the whole process 
made continuous, and all operations carried on 
without interruptions by men engaged in any 
other work. The form question was studied 
carefully and finally worked out as follows: For 
the first set of slabs, light panels of %-in. tongue- 
and-groove roofing nailed to 2 x 4-in. cleats were 
made up and laid level on 2 x 4-in. stringers 
placed on the ground. The thickness of the slab 
being but 2 ins., the form for holding the con- 
crete in place was very simple in general char- 
acter, though interesting in its details. After 
one ‘slab had been made with the panel, just re- 
ferred to, as a base, a single thickness of 
paraffine paper was snread over it and given a 
coat of paraffine oil. Ci this was then set the 
same form that had been set on the wooden 
panel—only with slight modifications. The form 
used after making the first tier of slabs consisted 
of four lengths of 2 x 4in. material, faced with 
steel plates, dressed on all sides, with cleats nailed 
in so that with a completed slab to rest the 
form on, it would offset to one side longitudi- 
nally, and also to one side transversely. The 
amount of the offsets were about 3 ins. The 





FiG. 4. DETAILS OF FOOTWALK AT DIAGONAL POSTS. 


four’ sides of these forms were held together 
with two %-in. bolts, one at either end of the 
slab, working through a slot at the end where 
the offset was made and working clear at the 
other end where the onset occurs. (Fig. 7.) 
CASTING.—With these forms, which could be 
set up or removed very inexpensively, and with 
great rapidity, the work of casting the 8,000 
slabs required for the footwalks was carried on 
after these lines. A tier of slabs were cast on, 
fay, Monday. An average day’s run was about 
125 slabs. By beginning at one end of the shed, 
and working straight ahead, it was found pos- 


ered 
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sible the following (or Tuesday) morning, to re- 
turn to the starting point and lay the paper, 
which was the only thing separating the suc- 
cessive tiers of slabs, directly on the slabs which 
had been finished on Monday. The scheme of 








FIG. 5. 


having the finishing gangs follow directly be- 
hind the concrete men made the time of finish- 
ing a slab only an hour at most iaier than when 
it was concreted. Therefore, returning Tuesday 
morning to Monday morning’s point of begin- 
ning gave about 24 hours between a finished 
slab and the depositing of another slab on top 
of it. By means of the “offsetting and onsetting 
slabs”’ there were no posts required—only a few 
light wedges to fit between the edge of the lower 
slab and the bottom of the form. 

By confining operations to one part of the 
casting shed for an entire week, and then shift- 
ing to the other half of the shed, for the whole 
of the following week, it was possible to have a 
series of piles of slabs six high, which would be 
two weeks old before it was necessary-.to re- 
turn to them for space in which to concrete. It 
was found convenient to handle slabs when they 
were about 15 days old. Also, in the manage- 
ment of the casting yard it frequently was best 
to run some of the piles of slabs 18 high, thus 
using less room for a week’s work and enabling 
greater aging of the slabs before removal to 
the bridge above. There was no difficulty ex- 
perienced in placing one slab above the other 
with only a 24-hour interval. The paper film 
working perfectly except that considerable diffi- 
culty was experienced from the tendency of the 
paper to stick to the freshly deposited concrete 
and making removal troublesome. The oil was 
done away with and a soft soap substituted for 
painting the paper with. The oil seemed to 
make the paper impervious to water and add to 
its tendency to stick to the concrete, and more 
especially rendering washing the paper from 
the bottom of the slabs at the end of a few 
weeks exceedingly arduous. The coating of 
soap, however, served quite as well to prevent 
breakage of the paper in laying the concrete, 
but seemingly rotting the paper soon after ap- 
plication. At any event, it was found very easy 
to tear off the paper on the bottom of the slab, 
efter the substitution of soap for oil. Fre- 
quently the paper would come away itself. 

When the forms were set and the paper bottom 
painted with soap or with oil, the concrete was 
raked out of the cars. A layer about %-in. 
thick was spread evenly over the slab and then 
the reinforcing mattress’ was laid thereon. The 


slab was then concreted to within one-half of 





the finished depth. Another concrete car con- 
taining finish mortar was brought alongside the 
uncompleted slabs and the finish put on. The 
masons worked in pairs and troweled the slabs 
to a good, hard finish. The average speed of 








VIEW OF CASTING SHED FOR FOOT WALKS OF THE BLACKWELL’S ISLAND BRIDGE. 


two cement masons on this kind of work was 25 
slabs per day. 

STORAGE.—After the slabs had cured for the 
required length of time, they were picked up 
as shown in Fig. 9. Two bents consisting of 
2 x 4in. posts with 2 x 4-in. cross pieces and 
knee braces of the same material joined with 
two 4 x 4-in. pieces reinforced with iron strips 
on their bottom sides constituted a rough gan- 
try supporting a triple block. The contrivance 
for handling the 
concrete panels 


in or out, the pick-up frame could 
about a slab. The triple block was . 
an eye-bolt in the center board 
and two men easily lifted a slab wei; 
800 Ibs. and swung it to a position . 
on which it was to be lowered, strips 
scantling being placed under each :} 
the release of the hinged frame wo 
releasing of the pick-up frame, a 
necessary was to loosen up the lockni: 
hinges and pull out the brackets fron 
slab. 


HOISTING.—The hoist for getting 
slabs to the upper deck of the bridge 
tle out of the ordinary design. The 
was of the usual character. It consis 
of a heavy floor with overhead brack: 
ing with the hoisting cables. Instead 
of having guides of wood in the form 
or side posts, extending the entire hei: 
lift, the cage was kept in its course } 
in. wire cables, one at each corner, a: 
dead men in the ground, and drawn 
made secure to the head frame. Powe: 
elevator was furnished by a 40-HP 
motor with hoist. The head frame 
out from the side of the bridge. The m 
were 12 x 12-in. yellow pine. The inn 
the lower horizontal timber was wedg 
under the flange of the lower deck 


whereas the inner end of the second ho: izonta! 


member was fastened to a similar bridg 
on the second deck. The sheave bloc! 
made up of 6 x 12-in. timbers, bolted to 
pieces of the head frame. The hoist was 
deliver cars carrying a load of four slab: 
second deck of the bridge in 20 seconds, 
leaving the ground. 


The cars upon arrival 


U0 the 
after 
at 


the landing stage were run out on the tracks 


provided. 

PLACING SLABS.—tThe length of the 
very nearly one and a quarter miles—m: 
tramway system imperative for economica 


tribution of the slabs. Industrial tracks simi! 


those used in the casting yard below were 


chased and a single track built the whole | 


of the main bridge. When the slabs on the 
bridge had been placed, this track was 


walks— 


ide a 
1 dis 
iar to 
pur- 
ngth 
main 


moved 


to the Queens approach span, thus economizing 


in the amount of rails to be purchased. 
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members. Near one NM oman = Tr ral alata 
end, these transverse ] | il TH | [ 
pieces were hinged nimtateinie e A ‘saa 
as shown. Bolted to BL \\ LEU | aja ! . 
paral claegeames pe mH Cet rt ph 
two outer longitudi- vat eta oa 
nal members of this 
frame were Iron AMATUNTNTT TTT TTTTNTTATTTTN 
racke e h on ner | 
Tc ahie eri pressed aaa + so a —— hy 
( [FESS ERK SARASOTA AIS SE Heese eae i Bt 
rest on their lower 4 > ’ vt = i 
flange. By means of rt 
hinges and slots, in BI 
the ends beyond the = 
hinges, in which — 
long-handled swivel [7] 
bolts worked to iz 
tighten u or re- s 7 
fad wf outer 1 g FIG. 6. PLAN OF CASTING © ‘ED 
longitudinal boards : N 
and permit their [J tervals of about 1,500 ft flat 
sliding either [J plate was set at the level the 
tr a top of rail and a short sec: » of 
mi Fea Cement Shed track built at right angles = the 
= main line. The flat plate ted 
+} as a transfer table for 5S 
+t ing track purposes. The tracks on this  'pér 
— deck of the bridge were supported on cro 1es 
aoe of wood—generally.3 x 6-iz. pleces—resti: 0 
the top flanges of one pair of longitudina! ms 
icle. 
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7 60 ft. wooden spools were set for by means of % x 2-in. straps fastened to 2 x ward to prevent the slab sliding out. The two 
anes ‘ ¢ the cable, which was of wire %- 6-in. planks, was a light wooden platform or grabs were used alternately to carry slabs, first 
ea oe Alongside the track a temporary bridge for men to walk on when pushing the to one footwalk and then to the other. For mov- 
in, “al Y 


planks wide was laid. The cable 
py a 30-HP. motor in the power 
ning the hoisting machinery. The 


runway 
was Of 
shanty 


triple block with its slab burden across from the 
tramway to the footwalk at the other side of 
the bridge. 





FIG. 7. VIEW IN THE INTERIOR OF THE FOOT WALK CASTING SHED, BLACKWELL’S ISLAND 
BRIDGE. 


cable passed up through the main deck of the 
bridge at the base of the hoist head frame. Pass- 
ing over a sheave at the second deck level, the 
cable ran over the bridge to the Manhattan end 
and returned to the winding drum, after going 
around a heavily weighted, suspended sheave 
provided to keep the cable taut. The cars used 
on this tramway were similar to those in the 
yard on the ground. The cars bought for this 
work were designed to operate in trains of two 
cars each. Therefore, every alternate car was 
provided with a cable grip and a powerful hand 
brake. The tramway was laid very simply, and 
in its operation, aside from rather severe wear- 
ing of the guide spools, gave complete satis- 
faction. 

The tramway being on but one side of the 
bridge, it was necessary to provide travelers for 
distributing the concrete slabs to the footwalks 
on either side of the structure. There were 
three of these built, two for the main bridge and 
one for the Queens approach. Fig. 10 shows 
the two built for-the main spans, one in the 
foreground, the other in the distance. The ex- 
ceptionally satisfactory manner in which these 
travelers have performed their duties merits de- 
tailed description of them. In the first place, 
advantage was taken of the channel iron guard 
forming the inner boundary of the footwalks as 
providing excellent running tracks. The detail 
connections between the 8-in. cast iron flanged 
wheels and the main supporting bents can best 
be seen at the right end of the traveler in fore- 
ground. A pair of 8-in. channels with journal 
for the wheel axles bolted to the top 
support a pair of 4-in. channels which 
carry the pair of light latticed trusses 

between the wheel bents. These 
trusses, which were cradled and much nearer 
togeticr at the top than at the bottom, were 
made up of 1 x 2 x %in. angles and of 3 x 1-in. 
a riveted together and latticed with % x 
<i t bars. The top chords of the trusses 
wer nnected at each panel joint by 2-in. 


blocks 


flang 
in tu 


spanning 


angles which supported a 5-in. I-beam. This 
I-beam acted as a running rail for the differ- 
ential > illeys, and was extended out beyond the 
Main }.rt of the traveler a distance on each 
end of © ft, 


Hanging from the traveler proper, 


Perhaps the most difficult part of the traveler 
to perfect was the grab frame for picking up the 
slab and more especially for setting it in final 
position without cracking it. After considerable 
experimenting, the device shown in Fig. 10 was 
contrived, and found to work well. Each traveler 
was provided with two of these grab frames, 
which were operated by means of differential 
pulleys. The frames consisted of three U-shaped 
iron strips made of % x 3-in. flat sections, bolted 


-ing the gantry itself, a sprocket wheel was con 


nected to one flanged wheel of each pair sup- 
porting the gantry. A light chain going over 
these lower sprockets connected to smaller gear 
wheels, mounted on a l-in. shaft running the 
whole length of the traveler. By means of 
handles, one at either end of this shaft, two men 
could move the traveler along the bridge with 
ease. The cost of these travelers set up com 
plete was about $500 each, including the triple 
blocks. 


The concrete slabs after being hoisted in the 
elevator, run along the bridge on the tramway, 
and picked up by the grab frames on the 
travelers, were set in position accurately only 
after a good deal of trial. To begin with, the 
temporary wooden blocks shown on the plans 
were done away With and small concrete blocks 
substituted. To enable the slabs to be removed 
from the grab frame, several pieces of 1-in 
Square bars about 10 ft. long were laid across 
the tops of the footwalk I-beams. The grab 
could then be tilted and one edge of the slab 
rested on these bars and by further lowering 
and tilting of the grab the slab could be pushed 
up hard against its neighbor, the concrete blocks 
put under it on the I-beam flanges and the slab 
lowered to final position. The 1l-in. bars could 
then be pulled out from under it and moved 
ahead to receive the next slab. Before the slabs 
were set the tees were laid across the I-beams 
In: providing for the filler under the slabs and 
tees, as shown in Fig. 3, it was found best to 
spread a layer of stiff mortar along the top of 
each of the footwalk I-beams. This was made 
about 114 in. thick and was laid just before put- 
ting a slab in place. The slab pressed the mor- 
tar into a filler of about 1 in. thick and insured 
a good bond between the I-beam, tee and slab. 
The joints between the slabs were then filled 
with a softer mortar and pointed up. 

The Queensboro Bridge, for all spans except 
the center span over Blackwell's Island, runs on 
sharp grades so that with the tilting of the 
footwalks towards the outer edge of the bridge, 
the drainage of water was made certain. On 
the center span, however, the grade is level, and 
it was necessary, in addition to the slope of the 
footwalks, to provide the low points between 














ba 





FIG. 8. BENDING TABLE FOR THE FOOTWALK REINFORCING. 


to two 2 x 6 in. boards. As a tram car with a 
load of slabs came under the traveler, one of 
the grab frames was pushed in position so that 
the iron hooks could be slid under a slab. The 
Pulley block was fastened to the frame so that 
when loaded the latter had a slight tilt back- 


every bent. This was accomplished by giving 
a slight pitch to the longitudinal channels which 
run across the footwalk I-beams. Every alter- 
nate joint between these channels was a high 
point, and every other joint a low point. This 
frequent grading of the sidewalk made it im- 
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possible to cast the 1-in. nosing, shown on the 
plans, when the slabs for this portion of the 
bridge were made. This difficulty was over- 
come by leaving off the nosing in the casting 
yard, and inserting in the concrete, at the time 
of placing, a narrow strip of expanded metal. 


bottom of the slabs. There were comparatively 
few panels broken in moving, either in the cast- 
ing yard or in transporting and setting in place. 
The work presents an excellent appearance and 


promises to wear well under its future heavy 
traffic. 





FIG. 9. MOVING FINISHED 


This was left partly in the concrete and partly 
out, and was placed just where the nosing would 
have been. When the slabs were set in position 
on the bridge, this strip of expanded metal was 
turned up and stiff mortar put under it and over 
it, and pointed to the proper slope to make a 
nosing which would conform to the varying 
grade at which the slab was set. In this manner 
the nosing followed the drainage lines and pro- 
duced the required low point opposite the catch 
basins, 

The placing of small special slabs, which fitted 
around the bridge truss members, was done 
largely by hand. The slabs came up from the 
casting yard and were laid out on the part of 
the footwalk already placed. They were then 
shoved and barred into position, being set on 
small concrete blocks in a manner similar to the 
big slabs. In many cases, however, the slabs 
about the truss members had to be cast in place. 
Hand mixing of the concrete was allowed ‘for 
this work. Materials were brought up from the 
ground, and the completed part of the footwalk 
used for a mixing board. Only very small 
quantities of concrete were required to be mixed 
at a time, and no particular difficulty was ex- 
perienced in cleaning off the completed slabs 
afterward. The corrugated iron plates called 
for in the plans were cut to a 14-in. fit, with the 
main truss members and small sheets of ex- 
panded metal laid on them. The concrete, after 
being placed, was pointed up and rolled to give 
a finish equal to the rest of the footwalk. 

After the setting of the slabs was well. under 
way, and the job had become organized, it was 
possible to place and finish about 150 slabs a 
day. For the pointing up of the 1]-in. filler be- 
iween the footwalk I-beams and the underside 
of the slabs at the outer edge of the walks a 
light, movable scaffolding was built on the main 
deck of the bridge. For the inner half of the 
walk this pointing was done from light planks 
jaid on the lower flanges of the longitudinal 
girders. The planks were inoved ahead very 
easily and were reached by means of light lad- 
ders. This pointing up followed right- along 
with the placing of the slabs. Men working on 
these scaffolds could point up the filler very 
rapidly and at the same time clear off any 
paraffine paper which might have stuck to the 


SLABS FROM CASTING SHED. 


The designs for these footwalks were made 
by the engineers of the Department of Bridges 
of the City of New York, Mr. J. W. Stevenson, 
Commissioner, Mr. C. M. Ingersoll, Chief En- 
gineer, Mr. A. L. Bowman, Consulting Engineer, 
and Mr. J. D. Wilkens, Engineer in Charge of 
designs for the Queensboro Bridge. The construc- 





i, 
Comparative Estimates for Diff. ,; Type 
of Bridges for the Same Cr: 


ng. 

The “Annales des Ponts et (C} 
recently published a table of cost es 
by M. J. E. Ribera for various sty beta 
to be used in a crossing of the D te 
Spain. In investigating the pro}: : 
different forms were completely stud 
respective costs are noted in the ; 
table. The hinged steel arch given 
last in the table was the type select 
now in course of construction. It w; 
that the suspension bridge is some) 
but the engineer in charge regarded | 
bridge as less stable and permanent t 
selected. 

The crossing is about 625 ft. wide 
of two steep banks some 300 ft. 
water, at which elevation the span j 
ft., and some 225 ft. above high wa 
the svan is 300 ft. 


TABLE SHOWING COMPARATIVE EST!) 
BRIDGES ACROSS THE DUERO RIVER 


Mason: Masonry 
of Concrets 
dresse: and 
. Ashlar rubble 
Masonry—Two stories, with central ge 
cee hg Be PPE OS 45,40) $192 so 
Trusses—Three spans, about 165 ft. each: a. 
On masonry piers................. 220,2 OO 139.405 
<P GROCATING “WROTR a oss ce ce cece cess 130,400 82 40) 
Single span: - 
See Th. WN a so hewecsctbeccece 131,000 116.4% 
400 ft. double intersection......... 115,000 94's 


Metallic Arches— 
High, with truss approaches, 330 ft. 


span: 

No hinged, rise to span = 1:3.3.... 130,800 114.00 

Two hinged, rise to span = 1:2.5... 127,000 1102) 
? 


Two hinged, rise to span = 1:3..... 122,800 106.406 
Flat, rise to span = 1:5. 400 ft span: 

With masonry approaches: 
Ee ee ere 101,000 = 81.9 
SEG AERIS PS ene ea 88,600 70,400 

With steel approaches: 

eA eres rere 69,200 63,400 
IO ik od dob a X60 bikdcle oKe o vs 66,600 60,600 
Suspension bridge, 420 ft. span......... 61,400 62,80 





RAILWAY OPERATION BY TELEPHONE is steadily 
gaining in favor, as is évidenced by the announcement 
that it has been decided to replace the telegraph sys- 
tem with telephones over the entire main line of th 
Atchison, Topeka & Santa Fe Ry., from Chicago to th 
Pacific coast. Notes relating to train despatching by 





FIG. 10. PLACING THE SLABS ON THE BRIDGE 
(View showing erecting railway and gantry.) 


tion work at the bridge was under the supervision 
of Mr. J. A. Knighton, Resident Engineer, and 
Mr. E. A. Fintel, Assistant, in charge of the 
erection of the entire bridge. The Abbot- 
Gamble Co. was the Contractor. 


telephone were published in Eng. News July 1908, 
p. 26 and Aug. 6, 1908, p. 148, and reference is ade 
this system in the report of the Block Signa! = 
trol Board, Eng. News, Jan./14, 1900, p. 30, middle 
column. 
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-ison of American High-Speed Run- 
ners for Water Turbines. 


By 8. J. ZOWSKI.* 


Tr racteristic tendency toward increase 
of b eed and capacity of machines repre- 
sents ceneral, a conflict between: the require- 
speed and those of capacity. Increased 
uld lead to smaller size, while increased 


A Com 


men 


spe 


cap calls for larger size. This conflict 
prov ecially difficult to harmonize in the case 
of I ead water turbines: Due to the low 


of flow resulting from a small head of 
ne diameter of the runner must be rela- 
tivel nall in order that the required working 
spee iy be obtained. Also, in order to get 
the essary passage-area for developing rea- 
capacity, the height of the runner must 
ively large. If now a further increase of 
; desired, the runner diameter must be 
still further and the height still further 

With such runner proportions, ob- 
the possibility of obtaining rational 
pass areas is very limited, and the design of 
runners for extreme conditions becomes exceed- 
ingly difficult. The efficiency of such runners 
will always be lower than that of runners of 
te speed and capacity. 
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The purpose of the following studyt is to show 
how far the American manufacturers of standard 
low-head water turbines have progressed in the 
attempt to secure high speed and high capacity 


simultaneously, and to compare the _ results 


which they have obtained in their respective 
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Half Vertical Section. 


Fig. 1. Horizontal and Vertical Sections of High- 
Speed Turbine. 


(Showing relation between ve- 
locities and bucket and vane 


runner types. The data for this study were 
tak n from the catalogs of the different con- 
cers. The values of power and speed tabulated 
; ructor in Mechanical Engineering, University of 
Mic! can, Ann Arbor, Mich. 

‘A revised and improved abstract of an article the 
190: published in ‘“‘The Michigan Technic’’ of June, 








in these catalogs are 
made in the Holyoke 


based on careful tests, 
testing flume, and the 


values of the discharge are based on the assump- 
tion of 80% efficiency—although the actual effi- 
$2 to 85% 


ciencies are much higher, from ac- 




















Fig. 3. The “New American” Runner. 


FIGS. 3 AND 4. THE “NEW AMERICAN” AND 
(Dayton Globe Iron Works Co., 


cording to Holyoke tests. Therefore the follow- 
ing study will give practically reliable informa- 
tion. The comparison, at least, will be accurate, 
because if mistakes in the testing of the wheels 
be made (and some engineers, especially in 
Burope, believe that the Holyoke tests are not 
quite reliable) the same mistakes would be made 
on all runners. 


NOTATION.—To get a proper basis for this 
study some of the principal turbine formulas 
must be recalled and some new ones derived. 
The following symbols will be used: 

H-P = effective power of the runner. 
nm=speed of the runner, in revolutions 
per minute. 
Q= discharge of the runner, 
feet per second. 
H=net head acting upon the turbine 
== gross head minus all losses in 
head-race, conduit and tail-race, 
in feet. 
€x = hydraulic efficiency of the turbine. 


(1— én) H=head lost inside of turhine itself 

due to friction, whirls and shocks. 

D=mean entrance diameter of runner, 
in feet. 

B= height of guide case, in feet. 

a=angle between entrance speed and 
peripheral speed at D. 

8 = bucket angle at D. 

e= real entrance speed at D. 

w= relative entrance speed at D.. 

v = peripheral speed at D. 

Cr = radial entrance speed at D = radial 
component of ¢ (see Fig. 1). 


Criterion of Speed. 

All modern American turbines are pressure 
turbines of the radial inward-flow type. The 
definition of the pressure turbine (the so-called 
reaction turbine) is: The water enters the run- 
ner and flows through the same under a certain 
static pressure, as the whole available head is 
not turned into speed at the entrance; the en- 
trance speed is smaller than the spouting veloc- 
ity, leaving part of the pressurehead to accele- 
rate the relative water stream in the runner. 


in cubic 








The regulation of the hydrodynamic conditions 
in the runner for a flow either with or without 
pressurehead is possible by a proper choice of 
the bucket and guide-vane angles 8 and a. 

If the entrance into the runner is without im 




















Fig. 4. The “Improved New American” Runner. 


“IMPROVED NEW AMERICAN” RUNNERS. 
Dayton, 0.) 


pact and the discharge is vertical, then, 
Real entrance velocity 


| 


rR H BX sin 8 
~ Beg Vg \ sin (8 a) cos a (1) 
Peripheral velocity 
: | (sin 8 — a) 
a Yo g HN sin 8 cosa (2) 


Both ¢ and v are functions of the angles a and 
8 for a given head. 





A” 
‘eggs AN 
Medium-Speed Runner. 





3>90" 


High-Speed Runner 


Fig. 2. Diagrammatic Sketches of the’ Low, 
Medium and High-Speed Types of Runners. 


For 8 = 90° the factor 


| sin (8 — a) 
Vv sin 8 cosa 
is equal to unity for all values of a. For all angles 
B < 90° the value of the factor is smaller than 
1; for all angles B > 90° its value is larger 
than 1. , 
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As the*speed of low-head turbines will, as a 
rule, be relatively high, all American standard 
runners for low heads have 8 > 90°. We call 
these runners high-speed runners. Runners 
with 8 = 90° are called medium-speed runners 
(sometimes called runners of the German type). 
Runners with § < 90° are called low-speed run- 














Fig. 5. Victor Type A Turbine, “Increased Capacity” 
Runner. 
(Platt Iron Works Co., Dayton, O.) 


ners. (See Fig. 2.) The high-speed runners 
are frequently called the American type. 

Practical reasons, as for instance the neces- 
sity of an easy, smooth and not too long curva- 
ture of the bucket, limit the increase of 8. 
The value Bmax. = 135° will represent good 
American practice. Increase of angle a also in- 
creases the speed v for all angles 8B > 90° But 
to avoid what is called “overgating” it will be ad- 
visable to not assume too high valuesfora. Tests 
show that the capacity of the runner reaches 
its maximum at a certain gate-opening. To 
open more is not only useless but wrong, since 
the efficiency as well as the output goes down. 
Although by proper design of the runner the 
point of overgating may be moved upwards, it 
is not advisable to depend too much on this. 
Less efficiency than expected does not disappoint 
the turbine buyer so much as when the turbine 
is found to give less than the expected maximum 
power. It is not wise to make a larger than 
40°. 




















Fig. 6. Runner of “Samson” Turbine. 
(James Leffel & Co., Springfield, Ohio.) 
The hydraulic efficiency may be taken as from 


0.82 to 0.84. For @ = 0.83, the term V éng be- 
comes 5.167 and 


‘gin (B— a) 
o = 6.167 V cone cos a V = 
Since for a given runner the value of the radical 
is a constant we may write 
o=KyexVH 3) 
and Ky may be called the Speed Constant. 
For the conditions 8 = 135°, a = 40° and @ = 
0.88, the constant K, is about 7.0. For a given 


runner where D, H and m are known, the speed 
constant can be calculated as follows: 
v xDn 
K,=- — =- a (4) 
TH 6HOvnH 
Thus the different runner types can be com- 
pared as regards their different speeds. The 
constant will also show whether a further in- 
crease of the speed is possible. Should the 
speed constant be considerably larger than 7, 
then it may be assumed with certainty that 
either the guaranteed speed is higher than the 
best speed (the speed at which the runner yields 
the maximum efficiency) or that the nominal 


diameter of the runner is larger than the mean 
diameter D. 


Criterion of Capacity. 

The quantity of water discharging from a 
given opening in a certain time, say 1 sec., is Q 
= Const. x V H, if H is the head at the center 
of the opening. Hence Q/V H# is a constant for 
a given opening. We call this constant the 


“specific discharge’ and use for the same the 
symbol: 


Q 
Qi: = —-— cub. ft. /eec. (5) 
VvH 


In other words, the specific discharge from an 
orifice is the discharge _in cubic feet per second 
when H = 1 ft. 

Take into consideration the entrance area of 
the runner, A = # D B x kh, where k is a factor 
less than 1, necessary in order to consider the 
difference between total circumference and open 
circumference due to the ends of vanes and 
buckets. The speed of the stream normal to this 
entrance area is the radial speed component Cr, 
which, like all speeds of a given runner, is a 
function of VY H, i. e., Cre = ke ¥ H. But passage 
area multiplied by speed of flow normal to the 
area equals discharge; therefore 

Q=Acr=xDBkhk Vv dH. 

Further, express the width of the guide case 
in parts of the runner diameter D, or B = ks D. 
(For the same type of runner ks will be nearly 


constant for all runner sizes.) Substituting this 
value we obtain 


QG=ar Dk, kekjs VH = K, DB? wH. (6) 
where Kq = @ ki ke ks and may be computed for 
a given runner by the equation 


me ass seni (7) 


Dp Vv DP 


K, is the Capacity Constant of the runner. The 
capacity constant of a runner is its specific dis- 
charge with the runner diameter reduced to 1 
ft. Since K, will have nearly the same value 
for all runners of the same type, the capacity 
constant is a criterion for the capacities of dif- 
ferent runner types. 

Composite Speed-and-Capacity Characteristic. 

Knowing the speed constants and capacity 
constants of different runner types we are not 
yet able to say to what extent each type meets 
the requirement of highest speed with highest 
capacity. We may have two runners with dif- 
ferent values of Ky and Ky, and yet both run- 
ners may be equivalent when we consider ca- 
pacity and speed together. Another criterion 
must be introduced which will be a proper com- 
bination of Ky and Ky. This combination could 
be made in various ways, but the most con- 
venient one was indicated by Prof. Camerer, of 
Munich, and the noted turbine designer, Mr. 
Baashuus. This new criterion may be derived 
as follows: 
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Fig. 7. The “Trump” Runner. 
(Trump Mfg. Co., Springfield, Ohio.) 
OHe 
The power of a turbine is H-P — 
5d0 
where ¢€ is the total efficiency of the turbine. 
This may be written H-P = kQH;: as a rule ¢ 
is taken at 80%, so that k = 1/11. Substituting 
in the equation for n, above, the value 











4] H-P 
. iaviagr=~  ceeecegs dl 
VH kHNVH 
we get : 
60 Ky, VK, Vil 
0 =e ———— > KX ———-—- 
w Sa 
kKHwH 
60 K, VA, Vk Hedy 
* v H-P 
That is, 
HdH 
a= Ry x--— (8 
\ H-P 
where 
60 VK, Ky vk 
Ky a—_—_—-—- -—— (9) 
cd 


Ke may be called the “type constant” or 
“Type Characteristic’ of the runner. It is a com- 
bination of the speed and capacity constants, 
and both determine the type of the runner. Th: 





Fig. 8. The “Alcott High-Duty Special” Runn-r 
(Risdon Alcott Turbine t. Holly, N. J.) 
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ay e of this constant will be apparent, runner are very good, and its success over the radial inward-flow and outward-flow, pressure 
- -rite Eq. (8) in the following form: “New American” runner is remarkable, as re- and pressureless turbines. Here only the Victor 
oe -e gards the aim of increased speed and capacity. Turbine Type A for low and medium heads will 
n NH-P (10) The data for a 19-in. New American runner are: be taken into consideration. There are two 
A H = 25 ft.: H-P = 90; n = 339; 609 = 2,128 patterns of the runner, Victor Type A, the 
HwH 1 cu. ft. per min. From these we find: Standard Capacity runner and the “Increased 
by un Ke -oaetaae — eo Speed constant Capacity runner (Fig. 5). Both have the same 
speed, power @ ’ . a at . ? + : 
fro! peed, Di a ile tater teem natant olin = 48 339 speed—only the capacity varies 
be d easily an K, = ——- — = ———— = 5.82 One characteristic feature of the Victor runner 
valut No dimensions of the runner and 60 JH 60 WV Z5 is the large number of buckets. It seems to the 
writer, however, that there are no reasons to 
Some engineers prefer to express all speeds 














Fig. 9. The “Leviathan” Runner. 
(Risdon Alcott Turbine Co., Mt. Holly, N. J.) 


neither the discharge nor the efficiency need be 
known, and yet the efficiency is considered be- 
cause the formula for Kt contains k which is a 
function of e@. Thus, turbines of the same ca- 
pacity and speed constant but with different 
efficiency will have a different type. characteris- 
tic. Hence Kt is an absolute criterion for tur- 
bines in reference to the aim: Highest speed and 
highest capacity with good efficiency. 

The meaning of Kt can be found by assuming 
H-P 1 and H = 1, when K: = n in revolu- 
tions per minute, i. e.: The type characteristic 
is the speed in r. p. m. of a turbine diminished 
in all dimensions to such an extent as to de- 
velop 1 HP. when working under the head 
H 1 ft. 

In Germany the term “specific speed” (spezi- 
fische Geschwindigkeit or spezifische Umlauf- 
zahl) and the symbol ms are used for Kr. The 
writer prefers, however, not to use this term 
for the following reason: The term “specific 


discharge” is used for Q: = Q/V H, and the term 


“specific power’ is used for H-P: = H-P/HVH, 
which 


quantities are the discharge and 
power under the head H = 1 ft. Correspondingly 
the term “specific speed” should denote the 


speed at H = 1 ft., 1. ec, m = n/V A. 

As m is used very frequently as characteristic 
of a given runner, the term “specific speed” 
should be reserved for m and the term Type 
Characteristic has been chosen for K:. 
Characteristic Constants of the Various Amer- 


ican High-Speed Runners. 
DAYTON GLOBE IRON WORKS CO., 
DAYTON, O. 
The Dayton Globe Iron Works Co. 
manufacturer of the world known 
turbines, 


THE 


is the 
“American” 
The last two types of runners arrived 

at by this concern are the “New American” and 
the “Improved New American” runner. The dif- 
ference in the design of these two runners is 
Seen from Figs. 3 and 4. In order to increase 
the capacity, the height has been increased and 
the entrance edge inclined, thus the mean 
diameter D has been reduced and the speed in- 
‘sed, while the minimum passage area at @ 
‘kept ample. The discharge end of the bucket 
also been changed. In order to increase the 
“tual discharge area and so decrease the dis- 
‘rge speed the bucket has been drawn down 
‘id outward to a spoonlike discharge. The 
‘os of curvature of the spoon seems to be 
mall, however; the outward discharge could 
1ade more effective. by a larger spoon. 
theless the capacity and efficiency of this 


N 


in parts of the spouting velocity, V 2 0 A, in the 





——— xX Ky. In the 
V 29 
present case this constant is 
K.’ = 5.62 =~ Vv 2 g = about 0.7. 
Q 2,128 
From the specific discharge Qi: = —— __ 
VH 60V2 
= 7.0933, we find: Capacity Constant 
V; 7.0933 
K,= - = -— = 2,829 
D(H)? 
The Type Characteristic is: 
nVH-P 339 ¥80 
Kk, = —-——— = —— - ——— = 54.24 
HH 25 425 


In the same way the constants for the other 
sizes have been calculated. Their mean values 
are: 


“New American.” 


K,y= 28 
v= 5.6 
KK: = 54.1 


The Improved New American runner figured in 
the same way will be found to have a speed con- 
stant considerably larger than that correspond- 
ing to 6B = 135° and a = 40°. As the speed n 
(r p. m.) must be assumed to be correct—it is 
based on Holyoke tests— and the angles 8 and a 
do not exceed 135° and 40° respectively (8 is 
about 135°; a seldom exceeds 35°), the discrep- 
ancy can be due only to the fact that the nominal 
diameter is larger than the mean diameter D. 
Measuring several runners the writer has found 
that the nominal diameter is taken near the 
fillet. The ratio of the mean diameter and nomi- 

















Fig. 10. 
FIGS. 10 AND 11. RUNNERS OF “NEW 


(Morgan Smith 


nal diameter was found to be about 0.97. The 
runner constants have been calculated with D = 
0.97 x Nominal Diameter, and their values are: 
“Improved New American.” 
xKy= 8.43 
Ky= 71 
EK: = 79.0 
THE PLATT IRON WORKS CoO., DAYTON, O., 
SUCCESSORS TO STILLWELL-BIERCE CoO. 
To meet the demand for turbines for low, 
medium and high heads this company is manu- 
facturing different types of water turbines, both 


make so many buckets either for strength or for 
efficiency—on the contrary, it is advisable to re- 
duce the number of buckets of low head run 
ners in order to increase the capacity and avoid 
small widths of the chutes near the runner hub. 

The average values of the characteristic run- 
ner constants are: 

Victor “Standard 

Capacity.” 

K,.= 3.26 

Ky= 6.1 

K. = 63.5 

JAMES LEFFEL & CoO., 

Leffel & Co. manufacture the 
Double wheel, designed first by James 
Leffel as a combination of two runners, one being 
a pure radial, the other a radial and downward 
discharge runner. To increase the capacity of 
this runner one had to bulge it out more and so 
the new Double wheel was brought out, which 
like all high-speed runners discharges centrally 
and outwardly. 

The special feature of this Improved Samson 
wheel, Fig. 6, is the partition wall subdividing 
the runner into two sections. The upper half 
is a solid casting, the lower half has steel-plate 
buckets. Although manufacturing reasons may 
have been prevailing, it is more than doubtful 
whether the addition of the partition wall is an 
advantage. Without going any further into 
this matter only a few reasons for this opinion 
of the writer may be stated: The partition wall 
increases the friction, decreases height and ca- 
pacity, increases possibility of clogging and, if 
not built so that it coincides with the water flow 
lines, it decreases the capacity still more and also 
the efficiency. One advantage could be claimed, 
namely, that the regulation by a cylinder gate 
will not affect the efficiency of the turbine very 


Victor “Increased 
Capacity.” 
3.59 
6.1 
66.6 
SPRINGFIELD, © 
James well- 
known 
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s Fig. 11. 
SUCCESS” AND “SMITH” 


Co., York, Pa.) 


TURBINES. 


much; but this is the case only for small vari- 
ation of load when the cylinder gate closes the 
upper part of the runner. : 
The average values of the characteristic con- 
stants are: 
“Improved Samson.” 


K,= 3.18 
K;. = 73.1 


THE TRUMP MFG. CO., SPRINGFIELD, 0. 


The Trump Mfg. Co. is one of the best known 
turbine manufacturers, especially abroad.” At the 
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time when European concerns were not willing 
or prepared to build radial inward-flow turbines 
or were not starting to do so, many of such 
wheels were installed by the Trump Mfg. Co. all 
oyer the European continent. Like the Samson 
runner the 7'rump runner, Fig. 7, has steel-plate 
buckets; it resembles in form the other American 
runners. 

The average values of its characteristic con- 
stants are: 


“Trump.” 
a= 3.52 
K. = 63.4 


RISDON ALCOTT TURBINE CO., MOUNT 
; HOLLY, N. J. 

The types of runners manufactured by the 

Risdon Alcott Turbine Co. are very numerous, 

due to the fact that this concern is a combi- 
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Fig. 12. The “Jolly McCormick” Turbine Runner. 
(Wellman-Seaver-Morgan Co., Cleveland, Ohio.) 


nation of two turbine manufacturers, the T. H. 
Risdon Co. and T. C, Alcott & Son. 

The average values of the two types that in- 
terest us most (Figs. 8 and 9) are: 
“Alcott High Duty 


Special.” “Leviathan.” 


Kq 2.25 K,= 2.96 (?) 
Ky > 5.46 Ky —= TAT (?) 
Ky = 46.7 Ky = 74.1 


The mean values for the Alcott High Duty 
Special runners have been calculated from values 
of runner diameters up to 48 ins. The runners 
34 ins., 60 ins. and 66 ins. diameter have a re- 
duced capacity. 

From the values of the Leviathan runner char- 
acteristics it appears that, as in the Improved 
New American runners, the nominal diameters 
must be larger than the real mean diameters of 


the runners. The values of the speed constant 
Ky seem to be too large, and those of the ca- 
pacity too small for the large values of Ke. 
8S. MORGAN SMITH CO., YORK, PA. 

The S. Morgan Smith Co. manufactures the 
noted McCormick and New Success turbines (Fig. 
10). Recently a new type has been put on the 
market by this company under the name of the 
Smith turbine, Fig. 11. This new runner has 
attained somewhat higher values for Ke than 
those of the Improved New American runner, 
which was the leading runner in this respect 
until the Smith turbine appeared. 

The average values of the characteristic run- 
ner constants are: 


“McCormick.” “New Success.” “Smith.” 
K,= 2.96 2.8 3.68 
K,y= 5.35 5.88 7.26 
K. = 514 55. 80.6 


THE WELLMAN-SEAVER-MORGAN CO., 
CLEVELAND, O. 

The standard runner manufactured by the 
Wellman-Seaver-Morgan Co. is the Jolly Me- 
Cormick runner (Fig. 12). Its characteristics are 
exactly the same as those of the McCormick run- 
ner manufactured by the S. Morgan Smith Co. 

The Wellman-Seaver-Morgan Co. manufactures 
also a Special runner with increased capacity 
and increased speed. Judging from the test of 
a 33-in. turbine, the values of the characteristic 
runner constants are: 


Wellman-Seaver-Morgan “Special.” 


K,=.3.2 
Ky= 6.49 
K: = 68.2 


ALLIS-CHALMERS CO., MILWAUKEE, WIS. 


The manufacture of hydraulic turbines was 
begun by the Allis-Chalmers Company only five 
years ago. Following in the beginning the Euro- 
pean principle, turbines were designed to suit 
given conditions and requirements in every in- 
stance. But the advantage of standard turbines 
being fully appreciated, long and exhaustive 
studies have been made in this direction by the 
company’s engineers. 

At the present time, the developing work on 
Allis-Chalmers standard turbine types is prac- 
tically completed. In order that all ordinary 
combinations of speed and capacity may be cov- 
ered by these “standards,” the company is 
building six different types of radial inward- 
flow runners and two types of impulse-wheel 
buckets. Here only the high-speed runner, Type 
F, interests us. This type was designed to have 
at least a type characteristic Ki = 68. The 
first runner of this type, a 30-in. runner, was 
tested in the Holyoke testing flume. The result 
of this test, although within the expectations 
ef the engineers, was far beyond the anticipa- 
tions of the company. The following data ob- 
tained from the test are interesting. 

At best efficiency, 82.5%, the turbine developed 
power at the rate H-P;: = 2.28 with a speed 








MEAN VALUES OF CAPACITY CONSTANT, SPEED CONSTANT AND TYPE CHARACTERISTICS OF AMER- 
ICAN HIGH-SPEED RUNNERS. 














Velocity 
Values in foot-and-pound system. Figures in parentheses a 
are the corresponding values in metric system. Type Fe a SA 
° et gy Speed Const, waner* Jiel 
Name of runner type. Manufactured by @ Frees T Dn . ny tf a Hs 
- Dp 60 VH AH QH N29 
Smith.. ‘ . S. Morgan Smith Company... a een) “a008) a a 
Improved New American.. The Dayton Globe Iron Works Co. 5 F208) 392) 951.2) 0.885 
Eee eer rs: Risdon Alcott Turbine Company. ... a eat) Si ‘S20 5) 0.931 
Improved Samson........ The James Leffel Mfg. Company... aT TS) i hee) 3s) Hs 
Victor Increased Capacity.The Platt Iron Works Co.......... <1 982) 5.988) oss) 0.761 
Victor Standard Capacity. The Platt Iron Works Co.......... oe © em Oe 5) 0.761 
Trump......  <nee ek ewed The Trump Mfg. Company........ *a.943) rin ea) 0.729 
me oe ne 
Perit: x ee , (1.545) (3.09) (240.5) 
a aks fr ne Be FE een 2.8 5.35 51.4 mr 
: (1.545) (2.954) (228.6) 
Alcott High Duty Special.. Risdon Alcott Turbine Company. .. F242) 5 3o15) ors) 0.681 
Risdon Double Capacity...Risdon Alcott Turbine Company... 14.988) o258) “a95) 0.735 


m = 52. Thus the values of the ry: 
stants are: 


Allis-Chalmers “Type F.” 


Ky — 3.89 
Ky = 6.8 
Ke = 78.7 


With increased speed, the efficiency \ 
very slowly, but the output was incr: 
speed proportional to m = 59, the power 
portional to H-P = 2.34. Thus 


Ky => 3.80 
Ky = 7.72 
K. = 00.4 


This is not the place, nor is it the i 
of the writer, to enter into a discussio: 
efficiencies and all those points which 
taken into consideration in the questi i 
this runner fulfill the requirements of « i 
ard runner. The efficiency of a standard 
must not go down too fast when it is 
under other than normal conditions; 
words, the runner must be what is 
“flexible.” The 30-in. Type F. runner 
Allis-Chalmers Company is in this resp: 
markably successful. The information th. 
writer was able to gather about the other » 
can types is not sufficient to attempt 
parison of the same in’ regard to their flex 

SUMMARY.—Arranging now the various | 
types according to their type characteristi 
shall have answered the question how far t} 
ferent concerns have progressed in referer 
to the aim of “highest capacity and hic} 
speed.”” The table below contains this summary 
The Allis-Chalmers runner Type F and the Ww: 
man-Seaver-Morgan Special runner have },. 
omitted in the table, as their characteristic: 
known only for one runner size. 

As European engineers and European text 
books frequently refer to the American “hich 
speed runners,” and as it appears that th: 
formation they have about the same is very in- 
accurate, the runner characteristics have been 
given also in the metric system. 

For 1 ft. = 0.30479 m., 1 cu. ft. = 0.028317 
cu. ft., and 1 HP. = 1.01385 cheval-vapeur, or 
metric horsepower, the following conversion 
constants are to be used when converting from 
the foot system into the metric system. 


Metric System. 





Foot System. 





Qa = ne, es Q: 
m my 
0.552 
H-P, = 6.0246 H-P, 
q = 0.552 Ka 
Kv = 0.552 Kv 
Ke = 4.447 Ke 





A TUNNEL UNDER THE CHICAGO RIVER at La 
Salle St. is proposed, to replace the old tunnel which 
was destroyed by removing the roof to increase the 
navigable depth of the river. It will be 300 ft. long 
exclusive of approaches, and the roof will be 27 ft. b- 
low the water surface, or 10 ft. lower than in th | 
tunnel. The plans provide for two concrete tubes. They 
would be built in open cofferdams, half the width of 
the tunnel being closed at one time. The cost is esti- 
mated at $1,500,000. 


-~ 


ol me maenond 


THE WEAR OF BRIDGE PINS in an early Ger: 
pin-connected bridge was the subject of observations : 
cently on the demolition of a wrought-iron rai!w:y 
bridge, built in 1863, on the Argermiinde-Stralsund R 
way. This was a half-through Pratt truss bridge » 
curved top chord, of 102 ft. span, c. to c. and 12.4 
depth of truss at center. The pins were 2 ins. in d 
eter, and were of steel. The bridge was removed 
cause too light for its present day traffic, but 
always been in good shape and will. be re-erected 
footbridge. During demolition, all pins were mea 
at the center and in the seat of the chord eyebar: 
wear was found to be surprisingly small. The 
chord pins, being protected from the weather, sh 
little rust, but the bottom pins were rather rusty. 
three pins showed wear greater than 1/250-in., a0 
these three cases the wear averaged about 1/25-in. 
“Zentralblatt der Bauverwaltung,”’ from which 
figures are taken, does not refer to the difference «' 
hardness of pins and bars, but as the pins were - 
and the bars wrought-iron it might be expected 
the bars would get the principal wear. In fact, °* 
source states that the pin-holes very rough 
that close measurements were impossible, 
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sane aa . 
Recent '  >erience with Bank Protection 


y, ks at Pime Bluff, Ark. 


our readers will recall, extended 


il rs ounts were published in the latter 
— aber and early in December, re- 
oe iisastrous effects of floods in the 
i, or at Pine Bluff, Ark. Particularly 
—, y was given to the report that the 
oe: n ing endangered because of certain 
poy the United States engineers had 
re “4 { A circumstantial report was also 
ae lated, that appeals had been made 
to the ( rnment for permission to use dyna- 
mite at ertain point to save the town, that 


matters of street and highway paving, how “a 
stitch in time saves nine.” In the mattress pro- 
tection of river banks, particularly with the un- 
stable soil of the Mississippi Valley, a stitch in 
time often saves ninety-and-nine. 

Major Walker's contribution follows: 

Replying to your letter of Dec. 11, 1908, concerning 
certain reports of floods from Pine Bluff, Ark., I take 
pleasure in furnishing you the following memorandum 
and accompanying tracing. 

The protection works along the town front, consisting 
of the numbered dikes and bank revetment, were built 
between 1885 and 1893, as funds became available. The 
dikes were of pile and stone construction and the revet- 
ment consists of a brush mattress 120 ft. wide, weighted 
with stone and with a varying amount of stone paving 
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MAP OF THE ARKANSAS RIVER AT PINE BLUFF, ARK., SHOWING EROSION OF BANK AND 
CHANGES OF CHANNEL, 1908. 


permission had been refused, and that the dyna- 
mite was thereupon exploded surreptitiously with 
highly beneficial effect. 

It seemed to us desirable that the engineering 
profession, at least, should know the actual facts 
regarding the situation in Arkansas. To some 
extent these have been already presented in the 
letters of Mr. Charles H. Miller, recently pub- 
lished, and the further correspondence by Mr. 
Miller and an engineer resident of Pine Bluff, 
which was printed in our correspondence columns 
January 14. We have endeavored, how- 
ever, to obtain a full and authoritative statement 
concerning the conditions at Pine Bluff, and at 
our request Major M. L. Walker, Corps of En- 
gineers, U. S. A., in charge of the U. S. Engineer 
Office at Little Rock, has prepared for us an 
article which is printed below. 

Our readers will note from Major Walker’s 
article that the serious caving at Pine Bluff and 
consequent destruction of valuable property were 
due to no fault of the mattress protection which 
had been put in place, but to the fact that needed 


repa rs upon it had been neglected, owing to the 
failure of Congress to make the necessary ap- 
Proprictions. As has been plainly pointed out 
in recent correspondence which we have 
pr on bank protection, durability of such 
Structures is to be secured only by prompt mak- 
ing -cessary repairs. It does not follow that 
these ropairs need be very extensive or very 
expen: e; but a hole once started, into which 
the nt can find entrance and begin its work 
on mining, the destruction of the work is 
extrem 


y rapid. Engineers well understand, in 








on the bank above the mattress. Practically no re- 
pairs have ever been put on this work, owing to lack 
of funds. 

During the spring rise of 1908 some slight caving took 
place along the town front, and it being known that the 
old works were in a more or less bad condition, arrange- 
ment was made whereby, with a small amount of gov- 


ernment funds available and the cooperation of the citi- - 


zens (organized as an Improvement District), and the 
county, the works above Mallory’s Ditch, which were in 
most dangerous condition, could be repaired before the 
next high-water season. 

The United States was without plant fon this work, 
and attempt was made to let it to contract, but the re- 
sults were entirely unsatisfactory. Hence, it was finally 
decided to take plant away from the upper White River 
and do the work by force account. The plant was 
started from Batesville, Ark., Nov. 2, 1908, but owing 
to delays due to low water it did not reach Pine Bluff 
until Nov. 27, 1908. 

In the meantime very unusual rains in Oklahoma, Oct. 
21, 22 and 23, 1908, produced a sudden and most un- 
expected rise in the Arkansas River, causing considerable 
damage along the town front between Dikes 3 and 5. 
According to all precedents this rise should have been 
of short duration and, as the Mississippi River was low, 
should have run off particularly rapidly. The river, 
however, fell slowly and on Nov. 1, 1908, the government, 
improvement district and county commenced emergency 
protection work, consisting principally of large brush 
fascines constructed on the bank, much as described by 
Mr. C. H. Miller in Engineering News of Oct. 22, 1908. 
These were rolled into the river, held by cables, and 
some weighted with stone, but mostly depended upon 
silting for final anchorage. Caving was successfully 
checked Nov. 5, 1908, and preparations were again made 
to start the permanent work. 

Late in November, due to still more unusual rains, an- 
other and greater rise in the Arkansas River occurred, 


cresting at Pine Bluff on Dec. 5, 1908. Caving recom- 
menced between Dikes 3 and 5, proceeding downstream 
as Boyd’s Point wore away, and the chief point of at- 
tack of current shifted in this direction. The emergency 
measures were resumed and carried on continuously until 
Dec. 8, 1908. As a fina] result the river bank is altered 
as shown on the tracing, Dec. 14, 1908. All the pro- 
tection works from Dike 3 to 500 ft. below Mallory’s 
Ditch are destroyed; and about 90 buildings, six of which 
were brick structures, were lost. 

As to the intimation that the government works were 
at fault or that the government refused to permit neces- 
sary action to be taken for the protection of the city, I 
presume this refers to the requests, when people were 
in an hysterical condition, for permission to make a cut- 
off across the levee and Boyd's Point. These requests 
were not granted as it was entirely impracticable to make 
a cut-off in time to affect the then existing situation, 
and its final accomplishment would have been detri- 
mental to Pine Bluff and to navigation interests on the 
river. The dynamiting of Boyd’s Point, of which 
much was made in the daily papers, is not believed to 
have accomplished anything. The tracing shows how 
the point must have been wearing away, and a few 
charges of dynamite could have had little if any effect. 
That the levee did not affect the situation is clearly 
proven by the fact that the water did not reach the levee 
at any point during the first rise and was scarcely up to 
the toe of the levee in low places during the second rise. 

On Dec. 15, 1908, active operations were commenced 
under a new project for continuous revetment of the 
bank with brush mattress 120 ft. wide, weighted and 
sunk with stone, and stone paving of banks. Provided 
the river remains down until Feb. 1, 1909, this project 
can be advanced sufficiently to make all secure until 
the next low-water season, when its completion will de- 
pend upon further appropriations by Congress. 

In conclusion I wish to say that the most cordial 
relations exist between the citizens of Pine Bluff and the 
representatives of the government, and 
dissatisfaction or criticism present. 

The basis of this communication is information from 
Mr. Wm. Parkin, U. S. Assistant Bnginecr, who was 
present in Pine Bluff during most of the trouble, direct- 
ing the work of the combined forces. 

Very respectfully, 
M. L. Walker, 
Major, Corps of Engineers, U. S. A. 
Little Rock, Ark, Jan. 7, 1909. 
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Annual Meeting of the American Society of 
Heating and Ventilating Engineers. 


The fifteenth annual meeting.of the American 
Society of Heating and Ventilating Engineers 
was held at the Engineering Societies’ Building, 
New York City, on Jan. 19, 20 and 21. Much of 
the time was given up to routine business, and 
to committee reports, though ample time 
left for social diversion. 

The following officers were elected for the com- 
ing year: 


was 


President, Wm. G. Snow, Boston; 
First Vice-President, August Kehm, Chicago; 
Second Vice-President, B. S. Harrison, New 


York City; Secretary, W. M. Mackay, New York 
City; Treasurer, V. G. Scollay, Brooklyn, N. Y. 
Comparatively few papers by individuals were 
presented, but many of the committee reports 
were in the nature of engineering papers. 
addition to all these, topics for general discus~ 
sion were presented. A ‘“question-box” scheme 
was ordered put into effect whereby such topics 
as were desired discussed at meetings were sent 
to each member previous to the meeting. 
PAPERS.—Mr. W. W. Macon, of New York 
City, presented “Air Cooling by Refrigeration.” 
This paper showed a method of computing the 
refrigerating capacity necessary in a plant to 
cool a given air supply from one temperature 
and humidity to a desired temperature and rel- 
ative humidity. In many respects the problem 
discussed is the reverse of heating-plant design. 
The principal exception to such a simple view 
is in the fact that, with air saturated with va- 
por, far more heat per degree change of tem- 
perature must be subtracted for falling temper- 
atures than for rising. This is, of course, on 
account of condensing the vapor in one case and 
extracting its latent heat of vaporization. The 
heat exchanges in the room to be cooled were 
outlined as an approach to determining the 
amount of cooled air necessary. Computations for 
the cooling of the air to final temperature, for the 
cooling of the vapor to saturation point, for the 
liquefaction of the proper portion of the vapor 
and for the cooling of the remaining vapor to 
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final temperature were graphically carried out 

by a series of superimposed charts. 

“Notes on the Design of Furnace Heating 
Systems,” was presented by Prof. J. D. Hoffman, 
Purdue University, Lafayette, Ind. In this pa- 
per two points of view were considered: One in 
which air was a heat carrier, the other in which 
air was a health preserver. The actual calcu- 
lations for the heating of a ten-room dwelling 
were shown, as well as the check calculations for 
ventilation. 

In “The Effect of Wind on Heating and Ven- 
tilating,’” Mr. H. W. Whitten described some 
actual tests on leakage about window openings, 
under various wind pressures. It was found that 
on the windward sides of a building, with forced 
circulation, the expanding warm air exerts suf- 
ficient pressure to overcome the tendency to in- 
leakage for winds up to about 4 mi. per hr. For 
an actual 1-16-in. sash crevice with a wind of 
15 mi. per hr. an average of 146 cu. ft. per lin. 
ft. per hr. was found. It was also found that 
the wind caused a slight vacuum on the leeward 
side of a building, so that the outflow on this 
side exceeded the inflow on the windward side 
by about 15 to 20%. 

COMMITTEE REPORTS.—The .report of the 
Committee on Fan-Blast Heating was, in sub- 
stance, a reprint of an article in “The Metal 
Worker,” of Oct. 5, 1907, containing new data 
on such topics as rise in temperature in the 
heater, amount of radiating surface, drawing or 
blowing air through the heater, concentration, 
etc. 

The Committee on Corrosion of Wrought Iron 
and Steel Pipes made a progress report only. One 
series of tests, similar to those carried on by 
the chairman of the committee a year ago and 
noted in Engineering News, Jan. 30, 1907, p. 
132 had been made. The results did not appre- 
ciably favor either kind of pipe. 

The report of the Committee on Rating of 
Heating Boilers was verbal, but was accom- 
panied with a reprinted report by Wm. Kent as 
an aid to the discussion. The matter of ratings 
was not definitely settled, but was left to the 
committee for further study with a view of pub- 
lishing definite standards. 

TOPICS FOR DISCUSSION.—The first gen- 
eral topic taken up for debate was “Air Cool- 
ing by Means of Air Washers.” Strong opin- 
ions were expressed that mere air-washing was 
a distinct problem from cooling and humidify- 
ing, although similar apparatus might be used 
for both. The results desired in any particular 
case could not be determined, it was held, from 
the general commercial catalog data broadly 
circulated by manufacturers. 

An attempt was made to arouse discussion on 
the topic “The Duty of the Society in Informing 
the Public of Lack of Ventilation in Public 
Halls, Nickel Theaters, Etc.,” and of “The Ne- 
cessity of Applying Ventilation Laws to Old 
Buildings as Well as New.” Finally a resolution 
was adopted calling public attention to the dan- 
gers of poor ventilation in old buildings and 
small show places. The resolution provided for 
a general publicity committee to be assisted by 
one member from each state in securing agita- 
tion. 

“State Control for Heating and Ventilating 
Engineers” was another topic for discussion, but 
the idea found few champions. Most members 
preferred to extend the influence of the society 
by edurational methods among architects, 
health boards, etc. 

“A Sliding Scale of Indoor and Outdoor Tem- 
peratures for Gaging The Capacity of Heating 
Plants,’ was a topic put on the program because 
of the need of many members for a method of 
testing a heating plant in spring or fall to as- 
certain its ability to maintain at 70° indoor 
temperature with 0° outdoors. It appeared that 
15 years ago a committee of the society had 
spent some three years on the problem with only 
partial success. It was the general opinion that 
the number of variable conditions was so great © 
that the desired simple method was impossible. 
A committee was appointed to conduct a series 
of tests and to seek again some _ desirable 
scheme. 


Expenditures on the Panama Canal. 
In a recent number of the “Canal Record” the 
following tables of costs and expenditures were 


given. The figures cover the period from May 
4, 1904, to Oct. 1, 1908. 


The total classified expenditures from appropriations for 
Canal construction, amounted in round numbers up to 
Oct. 1, 1908, to $83,275,000. 

“Classified’’ expenditures do not include the following: 
Advances to Panama R. R. (amounting to nearly $5,000, - 
000); purchase of Panama R. R. stock; services rendered 
and material sold to individuals and companies (amount- 


Table Ill. shows the expenditures for - 
of Construction and Engineering under th 
of “Work,” “Plant,” and “General Adm: 
vided into the three periods. It also gives 
both wet and dry, the yardage and un 
complete comparison of these costs. The: 
that there has been a constant reductio, 
They show that dry excavation, for the ; 
the present fiscal year, cost 63 cts. per cy 
charges, and 12 cts. per cu. yd. for gene; 
tion, making a total of 75 cts. Dredging 
cu, yd. for direct charges, and 2 cts. per « 
eral administration. The average cost 


TABLE I.—CLASSIFIED” EXPENDITURES; MAY 4, 1904—OCT. 1, 1908. 
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3 —— ge mt —_ expropriated ar pone | hy 
6) Buildings, tools and machinery, Cristobal shops, leased to the Panama Railroad as 4000 |" 4.000"" : 
(7) Locomotives, cars. and equipment, loaned to aud used by the Panama Railroad Spe. ee aces 533.000 22.000 } Biicben.<i:.. 
Totals. 
Ex Re acne etdisnehicctves sogigshtpondguebbabbey te cestde ba solcck odie eee ee $41,398,000 | $33,188,000 | $3,189,000 








ing to about $2,500,000); and all material and supplies 
on hand not drawn from store. 

Table I. divides this total sum into 17 items, and into 
three periods, which are: May 4, 1904, to July 1, 1907; 
July 1, 1907, to July 1, 1908; and July 1, 1908, to Oct. 
1, 1908. The items show separately, the expenditures for 
the Departments of ‘“‘Civil Administration,” ‘‘Sanitation,” 
and “Construction and Engineering’; for buildings per- 
taining to the above departments; for ‘Military Protec- 
tion’; for Construction and Maintenance of Water-Works, 
Sewers and Roads, called ‘Municipal Improvements’’; for 


for genera] administration, making a total of 
against an average cost of 57 cts. for these two 


the last fiscal year, a reduction of about 
The expenditures for work other than 


ported on the same table, comprise the followin; 


f 


ts. as 
items for 
15% 

exca 10n re- 


Sundry 
preparatory and construction work pertaining to (h: locks 
and dams at Gatun, and on the Pacific slope, consisting 


of special surveys and borings; the shutting of and 
pumping out of old channels; the construction of tres. 


tles for filling of toe-walls and other purpo 


ses; the filling 


of the toe-walls; the construction of the railroad tracks 


TABLE Il.—EXPENDITURES OF DEPARTMENT OF CONSTRUCTION AND BNGINEER 
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“Lands purchased and expropriated’’; and for expendi- 
tures in connection with the Panama R. R., which do 
not include loans to the Panama R. R. Co. from the 
United States Treasury, secured by interest-bearing notes. 
Table II. exhibits the total expenditures of the Depart- 
ment of Construction and Engineering (Item No. 3, Ta- 
ble I.), divided by periods into expenditures for ‘‘Work’’; 
‘Plant’; and ‘‘General Administration’; amounting in 
round numb:rs to $51,512,000, up to October, 1908. 
‘“‘Work’’ includes all, direct charges, and all indirect 
charges not included under ‘General Administration.”’ 
“Plant” represents the total plant purchased to October, 


TABLE III.—TOTAL EXPENDITURES AND UNIT COSTS 





ING 
General Ad- 

Work. Plant. » ministration. Total. 
$12,322,000 $7,236,000 $1,085,000 $20,643,000 

13,495,000 7,621,000 3,094, 24,210,008 

3,981,000 1,879,000 799,000 6,659,000 
$29,798,000 $16,736,000 $4,978,000 $51,512,000 
necessary for the above named purposes, and work j 
connection with the rock-crushing, receiving and handling 


plant for Gatun Locks. 





FORESTRY OPERATIONS on a large scale are pro 
posed in a report just made by a British Roya! Com 
mission, According to press despatches, the Commission 
was appointed to consider the possibilities of forest 


planting as a means of providing work f 


or the unem- 


ployed. Reports state that the Commission recom- 


mends that 9,000,000 acres be planted in 


Great Britain 


OF WORK. DEPARTMENT OF CONSTRUCTION 
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1908. ‘General Administration’”’ includes the expenses of 
the Office of the Chief Engineer; the Disbursing Officer; 
the Examiner of Accounts; the Secretary of the Commis- 
sion; the Chief Quartermaster’s Department; the Meteor- 
ological and River Hydraulic Service; and the Y. M. C. A. 
work in the Commission clubhouses; and also the cost 
of general surveys, and of transportation of the em- 
ployees of the Commission on the Isthmus by the Panama 
R. R. Co., and expenses of telephone and telegraph ser- 
vice, 


and Ireland during the next 80 years. 


The cost of 


this work would be met by a loan. It is estimated that 
after the 40th year the forests would be self-sup) "ting. 
It is also stated that imports of timber into (reat 


Britain in 1907 were valued at $160,000,000. 
the membership of the Royal Commission 


Inc! ed in 
was \ir, H. 


Rider Haggard, who is popularly known only 4s 4 
writer of fiction; but who for & number of yea:: past 
has ‘devoted himself largely to agricultural ani !abor 
conditions in England. 
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A general inventory of the natural resources 
of the United States, declared by President 
Roosevelt to be the first inventory of the kind 
attempted by this or any other nation, has just 
been made public as the major part of the re- 
port of the National Conservation Commission, 
just transmitted to the Congress of the United 
States. All of the inventory portion of the re- 
port is reprinted elsewhere in this issue, together 
with an abstract of the remainder of the report 
and of the President’s letter of transmittal. 
This whole subject of the natural resources of 
our country is of such commanding interest at 
the present moment that we are sure our ab- 
stract of the report will be welcomed by the 
thousands of readers of Engineering News wha 
will never see the complete report. We may 
add, however, that those desiring a copy of the 
portions of the report thus far printed can doubt- 
less secure the same by addressing their repre- 
sentatives in Congress. A good cause would be 
aided if, at the same time, there was expressed 
a word of appreciation for the work of the Com- 
mission and in behalf of an adequate appropria- 


tion for establishing its work on a permanent 
basis. 


ms 
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The Chicago crib disaster last Week, whose 
death list promises to reach or even exceed 60, 
is the greatest and in some respects the most 
Shocking of the numerous fatalities which cloud 
the record of the Great Lakes cribs.. The ten 
or fifteen tunnels which the larger cities on the 





Great Lakes have bored out under the water to 
bring them an improved water-supply have 
nearly 


all witnessed a fatal accident. Storm, 
ice, explosion, rock and water were active to swell 
the list of disasters. But of the accidents in 
either crib or tunnel, no previous one is quite as 
painful as the burning and drowning of the 50 
to 60 laborers on the Southwest Tunnel inter- 
mediate crib. 

Of the detail facts and responsibilities con- 
cerning this accident we will doubtless be in- 
formed soon through the coroner’s inquest, 
which it ig promised will be unusually searching. 
At pres: at we have only the general picture: A 





timber cofferdam structure a mile from shore, 
covering a shaft to the tunnel below, and hous- 
ing day and night near a hundred men, while 
carrying enough dynamite to blow the whole edi- 
fice into the air; fire came, met no opposition 
whatever, and did its work quickly and thor- 
oughly. 

As in other fire calamities the impression of 
preventable error, of human blamableness, is 
irresistible: the mind refuses to believe that fire 
risk was reduced to the degree necessary for 
reasonable protection, or that sufficient means of 
combating fire or else escaping were provided 
that the occupants might have a fighting chance 
for their lives. But at present the matter rests 
with impressions; the inquest should bring out 
the facts. 

In the meantime we tender our appreciation 
to the Cook County coroner who has broken with 
tradition by drafting experienced technical men 
upon his jury. Three mature and favorably 
known engineers are members of the body. Their 
technical knowledge and responsibility should 
direct the inquiry to effective purpose and ensure 
impartial, explicit findings. 

There is a refreshing novelty about the an- 
nouncement, elsewhere in this issue, of a large 
industrial corporation that it has a perplexing 
problem for whose solution it is willing to award 
a fair prize in open competition of designs. The 
company evidently desires to engage ability in 
as free a circle as possible, since it is ad- 
vertising its offer in detail—and that among 
a class of men little likely to increase the com- 
pany’s sales, so that press-agent suspicions may 
be eliminated. We trust the offer may be suc- 
cessful, by bringing about a satisfactory com- 
parison of the available solutions and thus point- 
ing out the proper design to adopt. We say 
this because the departure is worth extending. 
There are numberless technical problems which 
can thus be brought into the forum of com- 
petitive design with advantage to all concerned. 
The manufacturer of machinery should be the 
last to find objection, since he is nowadays car- 
rying an excessive burden of gratis designing 
for prospective clients, the cost of which he must 
squeeze out of his successful cases. 
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What is probably the most stupendous attempt 
ever made by man to regulate, by artificial 
means, one of the forces of nature is the pro- 
posed use of Lake Superior as a storage reser- 
voir. It has been several times pointed out that 
with proper regulating works at the outlet of 
Lake Superior it would be possible to greatly re- 
duce fluctuations in level of the other Great 
Lakes. At present the general effect of the works 
hitherto carried out at the Sault—both those for 
the improvement of navigation and those for 
the development of water power—is to lower the 
general level of Lake Superior. But by the com- 
paratively simple process of placing regulating 
works at the outlet of the lake, its level could be 
held continually at a high point, and the enor- 
mous area of the lake would thus be available to 
raise the level of the water in the lower’ lakes 
during dry seasons of the year. To make pos- 
sible these controlling works, however, it will be 
necessary to condemn the water power compa- 
nies now operating there, or at least compe! their 
operation under restrictions. A bill was intro- 
duced in Congress, on Jan. 5, appropriating 
$250,000 toward the expense of condemning the 
water power properties. It it: probable, however, 
that by extending the regulating works over the 
free channel to a sufficient extent the inter- 
ference with the present water power plants 
could be made comparatively small. 
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Montreal is now experiencing its annual out- 
break of typhoid fever, apparently due, as here- 
tofore, to failure to make sure that the citizens are 
supplied with pure water. If wé understand the 
situation rightly, it is not the water-supply of 
the whole city which is chiefly responsible for 
these winter outbreaks, but merely the supply of 
certain of the outlying districts. These dis- 
tricts, or some of them, if we are correctly in- 
formed, are supplied by one or more private 





companies. For some unexplained reason, the 
city is not able, or if able fails to attempt, to 
ensure a proper water-supply for these unfor- 
tunate sections. The typhoid death rate of 
Montreal, although far above what it should be 
for a city located as it is, is not so very high; 
that is, taking the city as a whole. We have not 
the detailed figures at hand, but we presume that 
the typhoid statistics by wards would show very 
high rates in some portions of the city. Ac- 
cording to a report of a committee of the Mon- 
treal Medical-Chirurgical Society, submitted on 
Jan. 8, the typhoid death rate of Montreal per 
100,000, during the last five years for which the 
record is available, was as follows: 1908, 31.45; 
1904, 31.89; 1905, 18.11; 1906, 37.08; 1907, 32.26. 

If the Montreal daily press correctly reflects the 
situation—and we have no reason to doubt that 
it does—it would appear that the health author- 
ities of that city have no very adequate concep- 
tion of precautionary measures against typhoid; 
or at least are somewhat at sea in the matter of 
making certain the cause or causes of these 
annual outbreaks. It appears that the health 
authorities are proposing to take samples of 
water in different parts of the city, in order to 
ascertain the root of the trouble. One would 
suppose that before this time*the relation of the 
water-supply to these annual typhoid outbreaks 
at Montreal would have been definitely deter- 
mined, and that with the approach of each win- 
ter, pending needed reforms in the character of 


the water-supply, the health authorities would 


keep such watch on local water-supply condi 
tions as would enable them to give the citi- 
zens fair and ample warning to protect them- 
selves by boiling the water, if they had not al- 


ready provided such constant protection as 
would be afforded by the best types of domestic 
filters. 


—-—_—_ -—- e-—— 


No little consternation was caused in Philadel 
phia, and towns between there 
which take some or all of their 
from the Schuylkill River, by the recent shutting 
down of the Reading sewage-treatment works 
by the contractor who was under obligation to 
operate the plant. While the operation or non- 
operation of this sewage-disposal plant may 
make less difference in the safety of the water- 


and Reading 
water-supply 


supply of Philadelphia and other towns than 
many people in those municipalities think, it is 
nevertheless not pleasant to contemplate the 


possibility of having the operation of a plant of 
this sort subject to the whims or caprices of an 
individual acting in accordance with his own 
notions of his private rights and interests. The 
shutdown, it appears, was due to some difficulty 
which the contractor had in securing from the 
city of Reading one or two of his monthly pay- 
ments for operating the plant. If this contrac- 
tor really felt that the plant as being operated 
by him afforded any real measure of protection 
to the public water-supplies on the Schuylkill 
below, how could he justify himself in stopping 
the operation of the works for a moment, until 
he had at least taken every legal step possible 
to ensure that he would be paid for his work? 
It is stated that the plant was closed two days 
or so, and that during that time untreated sew- 
age was discharged into the Schuylkill River at 
the rate of some 5,000,000 to 7,000,000 gals. per 
day. This and the public agitation which fol- 
lowed the closing of the plant raises an inter- 
esting question, already suggested in this note, as 
to what protection the plant, at best, really af- 
fords to the water-supplies of the municipalities 
below. We do not propose to go into this sub- 
ject in detail, either as regards the character of 
this particular plant, the way in which it was 
operated when it was at work, the volume of 
water into which the effluent was discharged, or 
the distance between the effluent outlet and the 
various water intakes below. The main point 
is that the health authorities of some, at least, 
of the communities below, and also the state 
health authorities, considered the shutdown of 


the plant a very serious matter—so serious that 
the State authorities were on the point of in- 
tervening, if they did not actually do so. 

Of courge, any well-designed and properly- 
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operated sewage-treatment plant will lessen the 
dangers of infection from the sewage which 
passes through it. But to put much reliance 
upon a sewage-purification plant for the water- 
supply of a community below is altogether too 
much like leaning on a broken reed. In this 
particular case, if we are rightly informed, well 
towards as much untreated sewage from the 
city of Reading is going into the Schuylkill River 
as is being discharged there by the sewage-dis— 
posal works in question, and will continue to do 
so until extensions to the works are completed. 
The raw river water, therefore, is unfit to drink, 
in any case, at any point within the range of the 
influence, of the Reading sewage. Philadelphia 
has nearly completed sufficient filtering plants 
to filter all of its water-supply from both the 
Schuylkill and Delaware rivers; some of the 
communities above it and nearer Reading are still 
drinking the untreated river water, unless we are 
mistaken; and all or practically all of the com- 
munities between Reading and Philadelphia that 
have sewerage systems are discharging their 
untreated sewage into the Schuylkill. The sooner 
these intermediate cities install high-grade water 
filtration plants the better. This they ought to 
do, if they continue to draw water from the 
Schuylkill, even though Reading and all the 
towns befow it treat every drop of their sew- 
age by the most improved method of the day. 


+ 
_ 





Since its organization in 1904 the Joint Com- 
mittee on Concrete and Reinforced Concrete, 
composed of subsidiary committees from each of 
three national engineering societies, has been 
recognized as a potential authority on concrete. 
Although no report has been given out in the 
four years, the profession has looked to it for 
some official utterance, based on the tests and 
observations it has been engaged upon, which 
would establish such standards as the novelty of 
the material would allow. Apparently in realiza- 

ion of the difficulty in formulating such stand- 
ards, the Committee up to the present has wisely 
refrained from going on record with any report 
until such report could fairly hope to remain 
undisturbed, at least a few years, for it is evi- 
dent that the value of standards is entirely de- 
pendent upon their stability. At last, however, 
the committee has prepared a report, the first 
public evidence of which was its presentation as 
a report of the Special Committee on Concrete 
and Reinforced Concrete to the annual meeting 
of the American Society of Civil Engineers, 
noted on another page of this issue. It is to be 
expected that each of the other contracting so- 
cieties will take up the report at its coming an- 
nual convention. 

The report itself consists of categorical state- 
ments of the advantages and limitations of con- 
crete work, general instructions as to materials, 
specific formulas for the design of one limited 
field of concrete construction, and finally a list 
of recommended unit stresses. The first part is 
entirely general and so platitudinous as almost to 
apply to any style of construction. Where any 
doubt as to theory, methods or action can possi- 
bly exist, such doubt is emphasized. It bears in 
no way the mark of authority or certainty but 
rather that of hesitancy and doubt. The latter 
part, on design and unit stresses, is more after 
the manner to be expected from the Joint Commit- 
tee in its final repert, but it is only a small part 
of the discussion on design which properly seems 
to be in the scope of the committee’s instruc- 
tion, The report strikes the reader as a com- 
promise between one party desiring strict speci- 
fications and one advocating glittering generali- 
ties, 

This document is called a “Progress Report” 
and, ostensibly, has been presented to furnish 
the basis for a wider discussion among the mem- 
bers of the respective societies. It seems quite 
evidently to be the result of a feeling on the 
part of the committee that, although there is 
not a sufficiency of knowledge, or at least agree- 
ment as to knowledge, concerning the subject, it 
is high time, after four years’ work, that some- 
thing should be published. As such a progress 
report, then, it is quite acceptable. It cannot, 
however, be used as the system of standards 


which it is expected the committee some day 
will promulgate. On this point warning should 
be given, for, judging from the peculiar con- 
struction of the report and the attitude of cer- 
tain members of the committee, it appears that 
there is a tendency to consider this progress re- 
port in the light of a more-or-less complete 
specification or instruction, instead of the very 
incomplete, curiously unbalanced document it 
really is. This latter attitude was well shown 
at the recent meeting of the National Association 
of Cement Users, where one new specification was 
adopted and one old one materially changed so 
that the wording and arrangement would agree 
with that of the “Progress Report.” Such action 
clearly assumes that the latter is an adopted 
specification of authority, from which minor reg- 
ulations and specifications should be formed. 

Although there can be some question as to the 
necessity of such a report from a body whose 
main duty is to arrive at some definite conclu- 
sions, no matter how long it may take, the mem- 
bers of the committee have the right to their own 
opinions on that subject. If treated merely as 
the framework for discussion there can be no 
possible danger in the report. But with the wide 
publicity to be given it in its introduction to the 
three societies, there is certain to be fostered an 
inference of finality, which is not justified either 
by the contents of the report or, we have rea- 
son to believe, by the-intention of the majority 
of its signers. It should be regarded merely as 
the passing impressions of a body of experts on 
a changing subject and should be so discussed. 
Any attempt to consider it as final should be 
discouraged. 





+ 
Be 


Those of our readers who are interested in the 
current discussion of waterway transportation 
will read with interest, we are sure, the report 
of the Waterways Commissioner of Wisconsin, a 
full abstract of which is given on another page 
of this issue. The great bulk of the literature 
on waterways to be found in the newspaper press 
and in popular magazimes is for the most part 
devoted to thrashing over old straw. It is re- 
freshing, therefore, to find the work of an 
original independent observer, who thinks for 
himself and who does not take current state- 
ments as truth without making inquiry on’ his 
own account. Judge Reid, the Wisconsin Com- 
missioner, remarks in his report: 


One not engaged in this work can scarcely under- 
stand the unreliability of the so-called information vol- 
unteered in regard to river subjects. It is absolutely 
necessary to personally inspect almost every object or 
situation of which you desire to gain any knowledge. 

Another extract, indicating his original method 
of conducting his bureau, relates that the act 
creating the Commission was passed with the 
belief that the office should be to some extent a 
publicity bureau. Concerning this Judge Reid 
says: 

Upon taking hold of the work I soon discovered that 
conditions were so entirely different from what I had 
supposed them to be that I was scarcely prepared to con- 
clude as to what should be made public until I had my- 
self examined the questions involved. 

A perusal of Mr. Reid’s conclusions, which he 
summarizes at the opening of his paper, shows 
that he is far from the position of most water- 
way advocates. That he has been in some part 
misled by lack of technical knowledge and by 
incompleteness of his observations seems very 
probable. At the same time, his statements well 
deserve consideration. 

We have ourselves pointed out in these pages 
the fallacy of the current idea that the economy 
of water transportation depends directly upon 
the depth of water available. This is true for 
transportation on open water, but the same does 
not apply to river transportation. Where ves- 
sels have to stand the stress of waves, as they 
must in lake or ocean navigation, the restrictions 
as to hull design make the depth of water ex- 
ceedingly important; but for craft to be used on 
inland rivers only, it is almost, if not quite cer- 
tain that a moderate depth of water is just as 
advantageous for transportation as unlimited 
depth. 

It is, of course, desirable that there should be 
a good margin between the bottom of the hull 


and the bed of the stream; but giver. 
probable that navigation can be car 


cheaply on Western rivers with vess: ¢ ie 
4 or 5 ft. draft as with vessels dra: twice 
as much. In fact, it was point. it by 
Major Symons, of the Corps of Engine nearly 
a dozen years ago, that the barge tra: tation 
of coal on the Ohio and Mississippi rj even 
under the conditions then existing, +. nted 
an even lower ton-mile cost than is d in 


ocean transportation. 

Judge Reid points out that the in 
maintenance charge on the capital ac: 
pended in river improvement is really 
the total cost of water transportation. fact 
also has been pointed out in this jour His 
further statement that waterway imp: 


and 
Vv ex. 


rt af 


ents 
should not be undertaken except where total 
benefit to navigation will be sufficient make 


the investment a paying one, is eminent yund 

His discussion of the methods of oper: 4n of 
steamers on the Western rivers, and also on the 
waterways of Europe, is exceedingly rest- 
ing. His proposal to place a fixed raii in the 
bed of the river, to be made use of in a 


ianner 
similar to the familiar chain towing syster usea 
in Europe, is doubtless chimerical. His suge+<' ion, 
on the other hand, that the system of ‘owing 
barges astern should replace on Western rivers 


that of pushing them ahead, seems well worth 
consideration. It is doubtless true that the stern 
wheel steamboat, pushing its huge fleet of barges. 
is a system of navigation that has been ev 
from the peculiar conditions on the West 
rivers, particularly the necessity for moving 
enormous amount of traffic down-stream on a 
flood wave. If it is proposed to operate the year 
round, however, and to handle vessels under 
low water conditions, the system of towing the 
barges astern would seem to have many ad- 
vantages. Particularly noteworthy is the idea, 
previously brought forward, we believe, by 
President Roosevelt, that the whole Mississippi 
River, with its tributdries, should be operated 
as one system, so that a barge loaded at one 
point on a tributary, say the Arkansas, would 
pass down to the main stream and then up it, 
and possibly up some other tributary to its final 
destination, without breaking bulk. 

The final proposal of Judge Reid that the Gov- 
ernment should itself go into the river trans- 
portation business seems hardly worth serious 
consideration. The difficulties in administering 
such a huge enterprise, and in keeping pace with 
changing commercial conditions under necessary 
governmental restrictions, would seem to make 
the scheme practically out of the question. On 
the other hand, it is possible that something 
might be done by the Government in the way of 
experimenting with different methods of oper- 
ating river transportation lines to determine 
what really is most economical. Beyond ques- 
tion, the method to be adopted for improv- 
ing this network of Western rivers and the 
saving or expending of many millions of dollars 
turns upon the question of what is the most 
economical method of transportation upon them. 

If vessels requiring only 6 ft. draft, say, can 
be operated as economically on the Western 
rivers as vessels drawing 10 to 12 ft., then there 
can be saved the expenditure of many millions 
of dollars which would be required if the de- 
mands for “14 ft. through the valley” are ¢rati- 
fied. Or if the other alternative is preferred, 
the same expenditure will place a much larger 
mileage of the main river and its tributaries in 
condition for economical navigation. 


An Important Possibility in Working- 
Drawings. 


With all the improvement in engineering '°‘h- 
ods during the last century, one of the mos! im- 
portant tools has remained in a very prin tive 
condition—the drawing, which is the ind en- 
sable link between design and construction. T! ush 
calculating instruments and drafting tools ve 
been refined so as to inereaseywastly their ©on- 
venience and efficiency, our‘drawings have de 
no advance whatever, the introduction of ‘ut 
printing alone excepted. Their general for: 548 
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ate changed, and to-day drawings are 
eet e bulky, awkward blanket sheets as 

ip d by the very earliest engineers. 
bot . nachine-shop, in every construction 
7 . office, there may be found a table on 
. - d a ragged, disorderly mass of greasy 
a ind these must serve to control all 
details ,e construction. They represent the 
fnal ‘ in which the labors of the designer 
come the workman, who converts them 
into rete embodiment. As the whole of 
the p! es through which the machine or con- 
struct nust pass is based on these drawings, 
they re to be handled a countless number 
of tin They are constantly studied to deter- 
mine s »s and dimensions or other specifications 
and to vide the succession of processes. In the 
machi hop they are needed in the designing 
room the manager’s office, at the foreman’s 
desk, the bench and at the machine, and at 
each of these places there must be not only one 
but m drawings, all of them available for ref- 
erence «t any time. In the field, it is true, the 
drawings will not be found in as many places, 
not because they are less often needed, but sim- 
ply Necause it is impossible to keep and handle 
them except under specially-provided conveni- 
ences, as in the foreman’s shanty. A field-book 
or refercuce handbook, containing many times as 


much information as the drawings, can be carried 
around the work without trouble and consulted 
anywhere. Werg the drawings only capable of 
being put in similar compact and protected form, 
what a boon it would prove to engineering prac- 
tice! 

The glaring defects of the present large-size 
drawings are rarely given a thought, perhaps. 
But this is only because we so completely take it 
for granted that nothing better, nothing more 
convenient and systematic is available; in short 
that the system cannot be improved upon, how- 
ever badly it may need improving. So, no doubt, 
before the introduction of blueprints few people 
thought of complaining against the inconvenience 
of handling white-paper drawings in field or 
shop. Yet if we were now compelled to abandon 
the rapid reproduction methods of which blue- 
printing is typical, and go back to white paper 
drawings and tracings, we would be justified in 
making serious complaint. 

Now to an object-lession of improvement, one 
that we believe contains fairly revolutionary ele- 
ments of convenience and simplicity: Some time 
ago, during am inspection trip over a large 
public work under construction, the engineer 
guide sprang a surprise by saying that he always 
carried a full set of the working plans in his 
pocket. As the plans numbered something over 
a hundred, surprise was natural; but he proved 
the fact by pulling the plans out of his pocket 
and explaining with their help how the work 
was designed and how the contractor was build- 
ing it. Stopping by the side of a foundation pit, 
we looked over the drawings, including the gen- 
eral layout, the plans of the separate subdivisions 
and the detail drawings of the various construc- 
tive elements. There was no table on which to 
Spread out the plans, and none was needed; yet 
no sheets blew around or tore, and it was pos- 
sible to study the drawings as leisurely and care- 
tully as might be desired. 

These drawings were about 8 x 10 ins. in size, 
and were conveniently bound in a limp leather 


backing-strip folding over to the size of a large™ 


pocket 


Corie 


bill-case. Two such cases, if we recall 
‘tly, covered the entire work. And the vital 
fact is that each of the small sheets contained 
fully as much matter, drawn in just as much de- 


tail, as the ordinary working-drawing of say 18 x 
“4 ins. The secret of this surprising result was 
Simple: the original drawings really had been 


made of the ordinary large size, but they were 
executed with such careful regard to the needs of 
Photographie reduction that they could be photo- 
grapied on an 8 x 10-in. plate without losing 
legibi. .v; thin-paper prints were made from the 
hegat -es, and these small prints were used as 
Worki’ < plans. So skilfully had the work been 
done ‘hat every detail, every dimension figure, 
was rid as easily as from the customary large- 
sheet crawing. 


The whole arrangement probably cost a little 
more, initially, than the customary set of blue- 
prints. We have worked out an estimate of extra 
cost, and give it farther on, to show the most 
unfavorable aspect. On a half-million dollar 
contract the drawings may cost as much as $500 
more, in a bad case. But such an amount is 
surely of no moment if any real advantage is 
secured. In the case cited, there can be no doubt 
that in the long run a striking economy was se- 
cured: a saving not only in calculable cost but 
also in time, in temper and in quality of work. 

This successful use of photographic reduction 
was really a very logical thing. Drawings re- 
produced in books, or in the pages of Engineering 
News for example, are treated in exactly the 
Same way as was followed in the case cited. 
Let the reader call to mind any particular piece 
of work, comprising say ten sheets of drawings, 
and conceive these distributed as illustrations in 
the pages of a text-book. Fifteen or twenty 
pages of a rather large book would accommodate 
them, perhaps, with the scales of reproduction 
which we commonly see in such works. Would 
not the drawings in that form be capable of giv- 
ing him exactly as much information, fully as 
clearly, as the blueprints? Is there any use to 
which the blueprint adapts itself which the 
smaller form would not meet? Is there not an 
immense gain of convenience and adaptability? 
The answers cannot be other than affirmative. 
Now, the engineer of the work above referred to 
d:i no more than duplicate the processes used 
in making such a set of book illustrations, only 
that he stopped short of making blocks for 
the printing-press, and instead made photo-prints 
from the reduced photographic negative. 

But why did he use any photographic process, 
it may be asked; why did he not simply make 
his original drawings or tracings on 8 x i0 in. 
sheets? A complete answer to this is furnished 
by even a small amount of experience in 
drawing for small-scale . reduction. It is 
true that a drawing such as may be 
found in a technical book can be originally 
drawn to that scale, with complete satis- 
faction as to accuracy and clearness; but a very 
high degree of skill would be required for this, 
in fact an impracticable degree of skill. On the 
other hand, it is very easy to attain the same 
degree of relative accuracy ahd clearness in a 
larger-scale drawing, to the effect that the large 
drawing when reduced photographically will 
meet every requirement of easy legibility, sharp- 
ness and completeness of detail and accuracy. 

We are firmly convinced that what was done 
in the case cited can be done just as readily in 
most cases indeed in all other cases, and that 
the large-size blueprint can be made the ex- 
ception instead of the universal thing. No highly 
specialized knowledge is required to apply the 
method, nothing more in fact than an appreci- 
ation of the relation between rate of reduction 
and minimum line-spacing and line-thickness. 
Whatever difficulties may seem to stand in the 
way of carrying out the method are bound to 
disappear in the face of its astonishing possi- 
bilities. Think of a huge drawer-case full of 
file tracings, replaced by a couple of dozen dock- 
ets of 8 x 10 films stacked in a single desk 
drawer! Is this not a real and meritorious ad- 
vance over present conditions? 

That some of the difficulties which the method 
would encounter are of a kind requiring careful 
study to surmount cannot be denied. The most 
serious difficulty would arise in the case of de- 
tail drawings of structural steelwork, where it 
has become customary to crowd the drawings 
with minutely complex lines of rivet-spacing 
figures. Indeed, it is not obvious that even the 
most determined effort would be able to bring 
all such drawings within the scope of small-size 
reduction. Experienced structural and bridge 
draftsmen may be able to give a definite answer 
in this matter. 

But this specialty excepted, the difficulties are 
only apparent, we believe. Two general cases 
cover practically the entire range: (1) Where the 
larger part of a drawing is sufficiently open to 
adapt itself to the reduction of scale, but a small 
part of the sheet shows much finer detail, which 





would be lost on reduction. This case can al- 
ways be dealt with by drawing the detail part 
separately, to larger scale, a solution applicable 
both to a drawing in which the denser portion is 
due to passing a detail section at some point, 
and to a drawing in which the actual external 
lines are close or intricate at one point while 
being gross and open over the rest of the sheet. 

(2) Where the entire surface, or most of the 
surface, is covered with close detail. This also 
is amenable to ready simplification in every in- 
stance, sometimes by more rational draftsman- 
ship, sometimes by subdividing the matter among 
several sheets. In an elevation of a long shop 
building, for instance, the draftsman may have 
attempted to indicate every detail line of pier, 
mullion or cornice along the whole front, although 
the purpose of the elevation is only to show 
general outline and disposition and spacing of 
panels, “etc. (otherwise it is what we might, call 
an exhibition drawing or picture, a class not in- 
cluded in this discussion). Or, he may have 
tried to make one drawing do the duty of two, 
a general outline elevation as before and a de- 
tail drawing of its various fittings, which is 
easily remedied by assigning the two functions 
to different sheets. 

One of the cases just mentioned is worth spe- 
cial note, because it is a survival of earlier times, 
a barbarism which fortunately is dying out. We 
refer to the case of a large, open drawing which 
at one point or another is utilized as a detail 
drawing, as by passing a section which shows 
very fine detail. No well-ordered drafting-room 
permits this practice to-day, but in the past it 
was rather common. A machine-tool would be 
shown in general front elevation, we will say, 
to a scale three or four times as large as really 
necessary for the major part of the drawing, 
and then one small part would show the front 


cut away, revealing the details of an intricate 
mechanism. Such a drawing is both wasteful 
of space and ineffective as to its chief purpose, 


namely, to show the machine as a whole. 
rational methods of treatment, as found in all 
good drafting-rooms, are more effective, eco- 
nomical and convenient; and these adapt them- 
selves very well to photographic reduction. Once 
the principle is recognized that no part or no 
view should be drawn any larger than necessary 
to show clearly, and that therefore the relative 
seale (i. e., relative with regard to detail) is al- 
ways a fixed quantity, we have a sufficient basis 
for the method here discussed. 

This same principle has done away with an- 
other vicious custom of former times, namely, 
lettering a drawing with letters of widely vary- 
ing size, or placing poorly executed and almost 
microscopic lettering on a finely made large- 
scale drawing. Architectural practice alone con- 
tinues to harbor such obsolete procedures. 
Everywhere else, rational progress in drafting 
practice has tended toward uniform size of let- 
tering, and lettering designed for legibility in- 
stead of quaintness. The fundamental ideas of 
this progress are the very ones which find their 
logical conclusion in applying photographic re- 
duction in the manner described. 

It should be worth while to get some idea of 
the cost of the photographic-reduction method, 
at least of its comparative cost, alongside the 
conventional blueprint method. This may be done 
without much trouble, at least in so far as to 
get.an estimate of the maximum difference, since 
individual cases will differ widely. 


Let us assume a job requiring ordinarily eight 
drawings, of which two are general and six are 
detail drawings. As already remarked, it will 
often be possible to get the same matter into 
the same number of reduction drawings; but to 
be quite conservative, let us say that each detail 
sheet will spread over two of the new sheets, 
so that in all 14 drawings will result. Now the 
actual time needed for drawing the parts should 
be the same in both cases. If it be thought, how- 
ever, that it might take longer to draw the same 
matter on twelve sheets as on six, it is also to 
be remembered that there will generally be some 
saving in tracing, since drawings for photographic 
reduction may be made on white paper just as 
well as on tracing-cloth. So far, then, the draft- 
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ing time is not increased under the method sug- 
gested. 

But to observe the requirements of line spac- 
ing and line thickness for satisfactory reduc- 
tion may take the draftsman longer at first than 
to execute a drawing suitable for blueprinting. 
Practice should make the difference disappear. 
We may assume, however, as an initial condi- 
tion that the drafting time is increased 10% on 
this account; in this, of course, we exclude the 
time spent in designing or detailing and have 
regard only to the time devoted to tracing or 
finishing the drawing. The time spent in let- 
tering, putting on dimensions, notes, etc., will be 
increased rather more, and permanently so, be- 
cause it needs much more careful work to letter 
for reduction than for direct blueprinting. An 
increase of 25% in the lettering time is a suffi- 
cient average allowance. 

The cost of photographing and prinfing is to 
be set against the cost of blueprints. But one 
negative serves for many prints, while each ad- 
ditional blueprint costs as much as the first. 
The comparison, therefore, will vary a trifle 
with the number of prints. We assume six 
prints of each drawing for our average case. 

Other minor assumptions are included in the 
detailed estimate, which we make up as follows, 
on the basis of $6 per day drafting, $4 tracing 
and finishing in the case of the blueprint method 
and $5 in the case of the photographic method 
(to allow for more skill in finishing and letter- 
ing): 

BLUEPRINT METHOD. 
Two general drawings— 


Each, Laying out, 1d............ $6.00 
Tracing and finishing, 4d... 2.00 


on 00 
Pee POOR. «025s dabi dnd ocncknécercas $16.00 
Six. detail drawings— 
Each, Laying out, 8d............ $18 00 
Tracing and finishing, 2d.. 8.00 


> Re MPEP TORT Crores ELrire toa 1 
Checking 8 drawings, 4 
Six blueprints each, 48 otter at .15 


Total 


eee ee teweeee 


PHOTOGRAPH METHOD. 
Two genera) drawings— 
Each, Laying out, 1d............ . 
Finishing, 3%, x Wed., + we: 2° te 
Lettering, % x 444., + 25% 1.04 


Two drawin 
Twelve detail drawings— 
Hach, Laying out, i i icesin sa '6 $9. 
Finishing, 34 d., + ay: » 8.67 
Lettering, % x 1d., + 25%.. 2 


Terdhve Grew oie da diidesscccvicics 177.00 
Checking 14 drawings, 5d................ seis 30.00 
Photographing 14 drawings, at .50 7.00 
Six prints of each, 84 prints, at .10............. 8.40 





The difference is about 18%, or something less 
than $5 per drawing. It represents a maximum 
difference, according to our best judgment, the 
assumptions having been made rather on the 
safe side. 

The case rests on the unimportance of this 
small extra cost when compared with the positive 
lasting advantages gained. If it is worth any- 
thing at all to be able to transmute a bulky mass 
of drawings to pocket size, we submit that it 
must be worth much more than enough to render 
the extra cost of drawings entirely insignificant. 





LETTERS TO THE EDITOR. 
A Plea ‘fer. Weed: Boemecing: Peeesain. 


Sir: Engineers should read with interest Mr. Ernest 
Hartmann’s article in Engineering News, Dec. 31, 1908. 
It should prove instructive to students of “economy.”” A 
great work can be done by all the scientific and technical 
journals in educating the unenlightened or backwoods 
investors to the use of wood preservation, so that they 
will realize its real economy and demand it in specifica- 
tions for construction. Surely the preservation of timber 
is a matter of capital and interest, in prolonging the 
life of timber by from five to ten years. The money 
eaved, by the use of any good wood preservative, would 
decrease operating expenses and pay interest on a large 
amount of stock or bonds. 

When the railway directors have this subject brought 
squarely before them, with actual savings worked out in 
definite figures they will not be long in taking advan- 
tage of the increased revenue available. Every engineer 
of maintenance knows what the “renewal sheet” means 
toward the “percentage of operation” and how the super- 


intendents try to keep this figure to a minimum. If these 
men would spend half as much time in explaining some 
kind of wood preservation to the presidents or owners, in 
showing the advantages derived and the money saved 
as they do in figuring how to squeeze one more year’s 
wear out of a tie already rotten, they would be better 
off. I believe the officials could be interested enough to 
give a trial treatment of all renewal timbers until the 

« whole system was converted. Owners and officials need 
to be educated in the following lines; renewal labor 
saved, timber renewals reduced to a minimum, second- 
grade timber used as well as “all-heart.” 

The days of a supposed “economic first cost” have 
passed. It is an expensive saving in the end and goes 
hand in hand with a receivership. There is a large field 
to be worked on in this supposed “economical construc- 
tion.” While we cannot all have masonry and steel 
bridges, we can go a great ways in that direction by the 
general use of wood preserving processes in all our work. 

This treatment will do more to preserve our forests 
than any one thing else. One reads of forest fires and 
ruthless destruction of small trees by the woodsmen. 
These losses are harder to fight than the loss due to rot 
and neglect. In fighting the first two losses, one is fight- 
ing against quick returns on investments. In the case of 
the last loss, one is fighting for quick returns by get- 
ting some 300% more usage from the timber. A special 
expenditure by our Bureau of Forestry in demonstrat- 
ing these things to the railways and other large users of 
timber would sodn produce as noticeable an effect on 
the forests as on the renewal sheets of the companies. 

Certain methods of treating timber have been thought 
unduly expensive. The treated timber could be gotten 
from only certain plants or the green timber had to be 
shipped to certain places to be treated. This is all done 
away with now by the open-tank processes which give 
as good results as the vacuum processes. Suitable tanks 
can be constructed and taken to the timber for treat- 
ment “‘on the ground.’’ Such outfits should be maintained 
by all the railroads. Any one interested can get reliable 
literature from any of the preservative manufacturers or 
from the Bureau of Forestry. It seems to me that the 
Bureau should have no trouble in having Congress pass 
an act providing that all timber in government structures 
should have preservative treatment. 

Respectfully yours, 
Echols McBee. 

Ashville & Carolina R. R. Co., Ashville, N. C., Jan. 
5, 1909. 





Engineers and Scientific Spirit and Practice in 
Health Board Work. 


Sir: Of late years there has been a growing tendency 
for engineers to take the initiative in many matters re- 
lating to the public health. In matters of water sup- 
ply and sewerage, it is already recognized that the duties 
of the engineer relate quite as much to sanitary as to 
structural questions. 

The successful efforts of the engineer, based upon sci- 
entific investigation, to safeguard the public health in 
these directions might well be taken as indicating the de- 
sirability of placing our health departments upon a 
scientific basis rather than to leave them longer to de- 
pend upon “highly arbitrary rules based chiefly upon tra- 
ditions which antedate nearly the whole of our present 
scientific knowledge.’” (The expression quoted is from 
the editorial column of the Engineering News, of October 
8, 1908.) 

It is discouraging to the engineer, after having given a 
community pure water and effective sewerage, to find the 
health department relying upon tradition to supply the 
weapons for continuing the fight against disease, and it 
is more than discouraging to have a water supply, which 
has been rendered absolutely safe by up-to-date scientific 
methods, condemned by those whose theories of pre- 
ventative sanitation are the same as those put in prac- 
tice at Florence and London about 1350, at Geneva in 
1545, at Milan in 1630, and Marseilles in 1720. 

It is lamentable to find so many health departments to- 
day devoting their efforts to matters which the police de- 


partment could handle much more effectively, and it is 


worse than lamentable to find health departments re- 


garded as a sort of “catch all’’ to which all manner of . 


odds and ends of duties can be consigned. 

The spectacle of the health officer spending his time in 
arguing with an owner of an offensive pig sty or cess- 
poo}, in laying in wait for a milkman, or in superintend- 
ing the collection of waste paper, is not reassuring under 
the theory that the public health is being looked after 
in the best possible manner. 

Because the health department is so equipped that it can 
put in operation the historic practice of taking cases of 
contagious diseases to so-called pest houses; of fumigating 
houses after a case of contagious disease has occurred, 
and of burying the dead from contagious diseases immedi- 
ately after death; it does not follow that the department 
is properly equipped for protecting or promoting the pub- 
lic health. Neither is a winning contest with disease to 
be fought with ash carts and prosecutions. 

Give health departments appropriations commensurate 


Vol. 61. 

4. 
—stbiiani 

with the importance of the public health. € th 
from the duties of policemen, scavengers Pei 
Give them well-equipped laboratories in ; dan 
skilled in the study of disease rather than Fs 
tion of crime. i 

The splendid work of the modern engin; pom 
ing the danger of epidemics of water-borne are 
those which owe their origin to bad drain. 
influence the public, by example, to appr. vont 
portance of patient, scientific research in > hens 
the public health is concerned, and to bri: t a 
reorganization of health departments alo: pe 
of twentieth century ideas. oF 

It will cost money, but I believe it would rth all 
it costs, and I believe that the engineer <h et 
prominent place in every up-to-date health ; “i 

Yours very respectfully, i 
Edwin F ley 

31 Exchange St., Lynn, Mass., Jan. 7, 1909. 

[We heartily agree with our corres, t in 
his main thesis, although perhaps dit g on 
some of the minor points raised by way illus- 
tration. If one or more engineers in « ie 
munity would enter upon and persist-: con- 
tinue a well-considered campaign of pul »du- 
cation along the general lines indicated Mr 
Dwelley great reforms in health-protecti work 
could be wrought in the next ten years. i] 





A Graphical Method for Subdividing an Arch 
Ring for Analysis. 


Sir: The following procedure is suggested {0: 


subdi- 

viding an arch ring in analyzing it by the er 

graphical method which requires the lengths of divisions 

to be proportional to the moments of inertia, or in apply- 

ing equation (5), p. 272, of Turneaure & Maurer’s ‘Prin. 
ciples of Reinforced-Concrete Construction.” 

Referring to the sketch herewith, let it be required to 

subdivide the half arch-ring, ae, into n parts, ab, bc, cd 
ab be cd de 

and de, such that — = —— = —— = —, where! le 
h Tg Ts \ 

etc., represent the moments of inertia of the section at 


the mid-points of ab, be, etc., respectively. If s be the 


bs 
length ae, -y any one of the equal ratios, 2J = J, + I, + 


b a 








Is + I4, and Ia the average moment of inertia from a to 
e inclusive, then by a simple rule of proportion, 


-=—_—s- STS 


which is the equation (5) referred to. 
bs 
Having thus found *" rectify ae as an axis of ab- 


scissas and plot the values of J at successive points as 
ordinates, thus obtaining the curve shown. From a draw 


am bs 
the line ar with a slope —— = % ——, which makes 
mr I 


ab ds, ds 
—— or —— = ——; continue the construction of similar 
mr ih I 

isosceles triangles in the manner indicated, always © ing 
the same slope, thus obtaining the required subdi\ ion 
along the axis of abscissas. 

A B. & 8. protractor is convenient for constructin: the 
successive triangles. The last oblique line drawn s!.uld, 
of course, intersect the axis at e, but any small ess 
or shortage of length may be distributed proportio © «ly 
among the subdivisions. 

Unless the springings of the arch are very def ‘ly 
fixed points, it will not be necessary even to use (ua- 
tion (5), the slope of ar being taken at random a: the 
construction terminated when some point along th. - xis 
is reached which seems suitable to regard as the =| 1- 
ing point. 

wtinerdbapugtyoeryee fenie myeg of a circle, 4 
protractor is being used, it will be found conven’ ‘ 


Se 


Januar) 
—= 
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January -~. 1909. 
aK a ae by scale proportioned to the cen- 
lay off i. 2 . ef to the arc length, and thus avoid 
~ <3 t use of dividers. 
one Yours respectfully, 

Andrew B. White. 

got Park Swarthmore, Pa., Jan. 4, 1909. 

Forests a SOW in the High Mountains of the 
Nestern United States. 

gir: In issue of Dec. 24, 1908, you quote the fol- 

ye tr paper on the floods of the Mississippi 
lowing by Col. William D. Pickett, and which 
pave i November number of the “Proceedings” 
ry ‘Au n Society of Civil Engineers. 
of the Am 

ds, forests of average density and at the 

In other je of their habitat, $,000 to 9,000 ft., will 
aren har nows of winter from melting two months 
preer tba en areas exposed to the direct rays of the 
10 - 
sub. 

It is ob’ ; that in writing the above sentence the 
C jone! lost sight of the snowdrifts scattered over these 
a n areas and which remain long after the snow on 
niente ‘rest areas has disappeared; and that he 
had in mind the “open areas,”’ not occupied by snow- 
grifts and from which the snow disappears, both by 
drifting and melting, before it does from the contiguous 
forest area For, on page 1243 of the “Proceedings” 
in which his paper appears, in speaking of “large areas 
of open land” along the Continental Divide, he states: 

During the storms of winter, there form on the eastern 


slope snowdrifts deep enough to last very often until 
snow flies again. 

The observations of the writer, extending over a period 
of more than twenty years, in the high mountains of 
Utah, Colorado, "Wyoming and Montana, lead him to 
endorse the statement of Col. Pickett, last quoted, and 
to add that from these snowdrifts interspersed over the 
unforested areas, and not from the eontiguous forest 
areas, come most of the late summer water so essential 
for the irrigation of the arid lands of the states named. 

Especially is this true of the snowdrifts formed on the 

unforested areas, above timber line, all of which re- 
main late into the summer, and many of which, as Col. 
Pickett states, “very often until snow flies again.” Water 
from these snowdrifts continues to flow down the moun- 
tain slopes, long after all snow has disappeared from 
the forest areas below. This water enters, passes 
through, and out of the forest areas below; giving to a 
person, whose observations are confined to the forest and 
do not extend to the unforested areas above timber line— 
and there are many such observers—the impression that 
the water he observes flowing through and out of the 
forest has its source in the forest, whereas, as above 
stated, it comes from the snowdrifts on the unforested 
areas above the forest. 

Snow on the high mountains of the West always dis- 
appears by melting in the following order: 

(1) Snow on the unforested areas not collected in 
drifts. 

(2) Snow on the forest areas. 

(3) And last, snow in drifts scattered over the unfor- 
ested areas. 

The writer is of the opinion that all persons, including 
Col. Pickett, who have an intimate knowledge of these 
mountains will agree that snow on them melts and dis- 
appears in the above order. Anyone who cares to go into 
the high mountains of the West and spend a few weeks 
there during the: summer can very easily verify for 
himself the ali@we order of snow melting. Doubtless 
Many membersef-the American Society of Civil Engi- 
neers, who attended the annual convention of that So- 
ciety at Denver last June, and who took the trip over 
the Continental Divide on the “Moffatt Road” will recall 
that the only snow seen, on that trip, was in drifts scat- 
tered over the unforested areas, all in the forests having 
melted and disappeared earlier in the season. 

In your editorial comments on Col. Pickett’s paper you 
state : 


the importance of the forests to the irrigation interests 
of the Far West is so great that no statement by a high 
Scientific authority to the effect that they are injurious 


pao of beneficial should be allowed to go uncontro- 
erted, 


In this connection it may be of interest to hear from 


another “high scientific authority,” one conceded by all 
to be the greatest authority on the resources of the 
West, the late Major John W. Powell, who, in discuss- 
ing this ; 


ime subject, wrote : 


When ‘he mountain declivities are grassy slopes, the 
Snows of winter drift behind ledges and cliffs and into 
great banks among the rocks, and they fill ravines and 


canyous, ind are thus stored in compact bodies until 
they ary scelted by the summer suns and rains. But 
When for-sts stand on the slopes the snows are spread 
‘in comparatively thin sheets, and great surfaces of 
evaporat. are presented to the sun and the wind. For 
all these reasons the forests of the u regions are 
hot advan’ geous to the people of the 8, who depend 
on the str ams for the fertilization of the farms.—Cen- 
tury Mag: ine, V. 1%, p. 920. 
Very respectfully, 
Jeremiah Ahern. 
$25 Tent 


St., Sacramento, Cal., Jan. 4, 1909. 


[Actual observers of relative snow-prevalence 
in high forested and non-forested areas seem to 
differ as much in their reports of what they see 
as do those theorizers who have never been in 
high mountainous areas. Our correspondent 
States that those who took the “Moffatt Road” 
excursion over the Continental Divide in connec- 
tion with the convention of the American Society 
of Civil Engineers at Denver, last June, 
will recall that the only snow seen, on that trip, was in 
drifts scattered over the unforested areas, all in the 
forests having melted and disappeared earlier in the 
season. 

Now it so happens that one of the editors of 
Engineering News was on that very excursion, 
and that scarcely any of the marvels of that mar- 
vel-seeing day impressed him more than the deep 
and extensive layer of snow in the evergreen for- 
est on the left-hand side of the train, after a con- 
siderable elevation was reached. That was going 
up. After the timber line was passed he 
has no recollection of snow until the stop was 
made at the station on the summit, where there 
was a large snow bank alongside the track. Going 
down the other side of the Divide, and on coming 
into a much less thickly forested area, where the 
branches of the trees were higher, there was no 
snow whatever, so far as he now remembers. 

The excursion in question antedated the publi- 
cation of Captain Chittenden’s recent notable pa- 
per before the American Society of Civil Engi- 
neers, which paper has been so fruitful of discus- 
sion on forests and snow and water conservation. 
But the present writer had in mind, at the time 
of the excursion, a very interesting pamphiet on 
this very subject of forests as a retardent of 
snow melting. The pamphlet was written by 
Prof. L. G. Carpenter, of the Colorado Agricul- 
tural College and Experiment Station, Ft. Collins, 
Colo., and was published by the institution 
named. Prof. Carpenter’s whole discussion, as 
we now remember it, as well as numerous 
half-tone views presented by him, went to show 
that the forests conserved the snow and were a 
markedly beneficial agency in lessening floods and 
in conserving water for summer use. We thought 
at the time of the “Moffatt Road” excursion 
that what we saw confirmed Professor Carpen- 
ter’s conclusion. 

We venture to suggest that some of the re- 
corded differences of observation and opinion, as 
regards forests and snow conservation, are due 
to making comparisons of and deductions from 
areas, altitudes, sun and wind exposures, dates 
and other conditions which are not properly com- 
parable. 

Obviously, one should compare forested and 
non-forested areas at the same elevation. As 
soon as one gets above the timber line there are 
no forested areas from which deductions can be 
drawn, and the further up one goes the less com- 
parable is the non-forested area there found with 
the forested area below the timber line. Given a 
high enough mountain, the land of eternal snow 
is reached, where the presence of snow is no 
more a question of drifts than of forests. Now, 
since the timber line is really not a line at all, 
but rather a transition zone from a timbered to a 
non-timbered area, sometimes extending through 
a considerable altitude, it can be seen that com- 
parisons of snow conditions above and below the 
line are likely to be very misleading through dif- 
ferences in temperature. The huge drift far above 
the timber line, in July or August, and the entire 
absence of snow below, may be due solely to the 
difference in elevation, and hence in temperature 
—otherwise there would be drifts in the open at 
the lower as well as at the higher elevation. 

Finally, we believe that much of the contradic- 
tory testimony about the effect of forests on snow 
conservation and on runoff and floods is due to 
attempts to compare the uncomparable and to a 
lack of scientific records.—Ed.] 


Notes and Queries. 
Referring to. the reinforced-concrete tower and tank at 
Atlanta, Ga., described in our issue of Jan. 7, p. 22, it 


should have been stated that the design of the tower and 
tamk has been patented. 





The Bitulithic Pavement Patent Upheld by 
the U. S. Circuit Court of Appeals. 


A court decision of interest and importance to 
paving engineers and contractors and to munici- 
pal »fficials was rendered on Jan. 5, 1909, by the 
VU. S. Circuit Court of Appeals of the Sixth Dis- 
trict. The suit in question was brought against 
the city of Owosso, Mich., by Warren Bros. Co., 
of Boston, Mass., on account of alleged infringe- 
ment of U. S. Patent No. 727,505, granted on 
May 5, 1903, to the late Frederick T. Warren 
for what has since become known as bDitulithic 
pavement. The suit was defended by the Barber 
Asphalt Paving Co., which constructed the pave 
ment in question. The higher court reversed 
the decision of the lower court and ordered an 
accounting for damages. Extracts from the de- 
cision follow: 


The invention relates to an improvement in that class 
of street pavements consisting of a foundation of min- 
eral matter and a top surfacing, or wearing surface, 
made of graded mineral matter intimately associated and 
united by means of asphalt or coal tar. The inventor 
claims as his discovery that the best conditions of this 
top or surface of a mineral roadbed is that this top or 
wearing surface of such pavements 


must be made as dense, as free from voids, as possible, 
and also stable and non-liable to displacement. 

Under the art, as practiced theretofore, the inventor 
says that the mineral matter united by plastic material 
has generally been fine gravel or sand or broken stone, 
not exceeding pieces of stone or other ground material 
above one-tenth of an inch in diameter. That the 
smallest percentage of voids under that method was 21% 
of the aggregate. He declares that to secure stability 
there mus, be a departure from this method, and that 
by the employment of larger sized pieces, 
say up to those which will pass through a 2-in. ring and 
employing with these larger grains proper quantities 
of the smaller sizes down to an impalpable powder, it is 


possible to reduce the voids of the mineral base below 
10% of its bulk. 


Such an assemblage, he says, compacted together will 
form a dense, solid, homogeneous, compact body with the 
smallest percentage of voids and possssing the highes* 
degree of stability and one in which the largest and 
smallest pieces are associated with each other indis- 
criminately throughout the structure and one which, be- 
cause of the sizes of the pieces and their arrangement 
with respect to each other, offers the smallest areas of 
surface for the attachment of the plastic composition to 
them, so that not only is a superior binding effected, or 
union obtained by the plastic composition, but a smaller 
quantity of it is necessary for the purpose of obtaining 
the superior result or product. The specifications lay 
stress upon the fact that the stone components of differ- 
ent sizes are not to be used in layers of corresponding 
sizes, but mixed together, the large, the small and the 
dust in one aggregate, with the asphalt or other plastic 
composition permeating the whole mass and uniting the 
particles by filling in the voids and making a solid sur- 
face. This composition is spread uniformly over the 
top of a roadbed foundation, preferably of macadam, and 
is intended to form only the top or wearing surface of 
such a roadbed. 

The mixture preferred by the inventor is described by 
the inventor in his specifications as follows: 


I prefer to use from 1 to 3% of impalpable powder, 
from 10 to 30% of material between impalpable powder 
and \%-in. in size, and from 50 to 80% of material larger 
than %-in. in size. I have found that these ingredients 
when associated together produce a mass or body hav- 
ing less than 20% of voids. I prefer to use as the unit- 
ing or plastic composition one which comprises asphalt 
and an oil flux heated to a moderate heat to provide the 
requisite fluidity; but I do not confine myself to any 
special form of artificial or natural asphalt. 


Among the advantages claimed in the patent specifica- 
tions are: 

(1) That the percentage of mineral matter employed is 
increased and that of the -itumen decreased, thereby 
cheapening the cost; (2) that the wearing qualities of the 
pavement are much increased, due to the fact that “a 
very rigid and stable effect is obtained which reduces 
strain and wear upon the uniting medium, more of the 
wear being borne by the mineral base and less by the 
uniting medium”; (3) the reduction of voids formed by 
the mineral constituents, in that they are larger and 
fewer, the plastic fluid filling such spaces with a cellular 
structure, which, it is claimed, adheres better to the 
surface of the stone pieces than when the interstices of 
the composition are smaller and more numerous. 

The claims in issue are the 5th, 6th, 9th and 11th, and 
are as follows: 


5. In a street pavement, a bituminous mineral struc- 
ture Ae mineral neonate +. ee are fixed and of 
sev grades, so grad as ve the structure an 
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6. A bituminous street pavement structure contain- 
ing mixed mineral ingredients of such grades as to give 
the structure an inherent stability. 


9. A street pavement wearing section composed of a 
mineral structure of inherent stability formed of several 
grades of material so proportioned as to have a per cent. 
of voids less than 20% of the whole, in combination with 
a comparatively soft bituminous binder filling said 
voids and rendering the whole permanent in nature and 
elastic and waterproof in character. 


* 7 . - 7 ” a. o 

11. A street paving structure composed of a mixture 
of mineral or wearing ingredients and a plastic binder, 
the space between the mineral ingredients being less 
than 21% of the whole, and the plastic binder occupying 
said space. 

{Lurton, Circuit Judge, after making the foregoing 
statement of the case, delivered the opinion of the court.) 

The street pavement of the Warren patent is plainly 
differentiated from the pavement structures in practical 
use before his invention and no serious effort has been 


made to show its anticipation by any of the known - 


and practical methods of making roadways. 


After reviewing the anticipations of the patent 
alleged as having been made by the defendant 
company, including a sidewalk and a shed floor 
or driveway at one of the buildings of the com- 
pany on Long Island, and characterizing all 
these as experiments, the decision continues: 


Experiments which did not in six years result in any 
change in the company’s sand and asphalt mixture, as 
applied to either sidewalk or street pavements, can but 
be regarded as unsuccessful. When Warren had dem- 
onstrated the great value of the bitulithic pavement and 
competition with that mode of construction arose, the 
asphalt company reverted to this old bit of sidewalk as 
an anticipation which would enable them to defy War- 
ren's patents. 

* * * They were a series of experiments intended to 
discover other uses for asphalt, but not one of these 
went into public use. Aside from the sidewalk referred 
to, not one of them had any relation to the difficult prob- 
lem of roadways and did not teach the public anything 
of value in that direction. 

. . . . e - * - 


The presumption that he (Warren) believed himself 
to be the inventor of the pavement, for which he was 
given a patent, must be our starting point in determining 
whether his patent is defeated by anticipation. That 
somebody had in fact made the same composition before 
he did, does not necessarily defeat his patent. In one 
sense, he would not be the first inventor in such case. 
But in the sense of the patent statute, he is the first in- 
ventor, who, by his own thought, makes an article or 
material, and first perfects and adapts his discovery to 
actual use, although some one may have previou. |y made 
a similar article, without putting it to practicat use or 
giving his discovery to the public in any way. 

We are the more indisposed to treat this piece of ex- 
perimental sidewalk as an anticipation because, in the 
wide range which has been covered by the evidence in 
this case, it has not been shown that anywhere had 
there been constructed a single rod of street pavement 
according to his plan prior to his invention. Under such 
circumstances, we cannot think the proof of anticipation 
strong enough to deprive him of his invention. 

The patents relied upon as anticipations need little no- 
tice and have received little attention in briefs or argu- 
ments. Those most worthy of attention are the Van 
Camp and Clark provisional English specification and the 
British patents to Ward. They are both lamentably lack- 
ing in instruction as to the proportions of mineral ingre- 
dients of the different grades. They do propose the use 
of large stones and smaller ones to fill the voids to- 
gether with asphalt or tar. But they do not disclose 
Warren’s basic idea of using the several grades of stones 
so graded as that the stone aggregate will of itself have 
inherent stability, which will relieve in large part the 
burden and strain upon the bitumen binder. Warren 
gives clear directions as to the construction and clearly 
discloses the facter of stability resulting from properly 
grading the mineral ingredients in excess of that found 
in the greater density of the sand and asphalt concrete. 
To overthrow a patent by a foreign one of prior date 
the description of the invention must be in such full, 
clear and exact terms as to enable one acquaintcd-with 
the art to which it belongs to make, construct and prac- 
tice the invention. Mere vague and general representa- 
tions in a foreign patent will not support the defense of 
anticipation. 

A fatal objection to the Ward English patents is found 
in the fact that printed copies were not on sale prior to 
the actual date of Warren's invention which is clearly 
shown to have been made not later than Jan. 4, 1900; the 
Warren [Ward?] patents were not published prior to 
October of 1900. 

The fifth, sixth and eleventh claims are infringed. The 
ninth is not, as it is not shown that the defendants below 
employed the ‘‘comparatively soft bitumen binder” 
made an element of that claim. 


Civil 


The American Society of Civil Engineers held 
its annual meeting at its house, 220 West 57th 
St., New York City, on Jan. 20 and 21, 1909. The 
business proceedings occupied only a single hour, 
everything being disposed of smoothly and with- 
out discussion. The remaining time was used 
for two inspection trips, and the annual recep- 
tion and a smoker, where time passed pleasantly 
in social intercourse. The first of the inspection 
trips was made on Wednesday afternoon, Jan. 
20, and consisted of an automobile tour over the 
new Blackwell's Island Bridge and returning by 
way of the Williamsburgh Bridge, to the new 
transatlantic steamship piers in the Chelsea sec- 
tion (described in our issue of Jan. 14, 1909). 
The other was an all-day trip to the site of the 
Ashokan Reservoir, the new source of water sup- 
ply of New York City. 

The work of the business session contained 
some rather important items, but as it was gone 
through in rapid routine fashion only the formal 
action taken can be reported. 

NOMINATING COMMITTEE.—On the basis of 
the preliminary straw vote by mail, in the sev- 
eral districts, the meeting selected as members 
of the nominating committee the gentlemen 
named below. In every case but one the elec- 
tion went to the man having the highest straw 
vote. The results by districts are:~ (1) Freder- 
ick W. Gardiner, New York City; (2) Richard 
A. Hale, Lawrence, Mass.; (3) Edward B. Cod- 
wise, Kingston, N. Y.; (4) Frank Sutton, Wash- 
ington, D. C.; (5) Henry E. Riggs, Toledo, O.; 
(6) Charles C. Wentworth, Roanoke, Va.; (7) 
Charles E. Fowler, Seattle, Wash. 

The present method of selecting members of 
the Nominating Committee was later criticized 
by Mr. Samuel Whinery, by reference to the fact 
that in recent years only 7% of the corporate 
membership, on the average, took part in the 
preliminary vote, and that frequently as few as 
5 votes, and once or twice but 2 votes, dictated 
the selection of a member of the committee. 
After developing at some length the defects of 
the existing method, Mr. Whinery moved that 
the Board of Direction (which has the duty of 
prescribing the method of choosing the members 
of the Nominating Committee) be requested to 
give further consideration to the matter-and re- 
port its conclusions at the next annual conven- 
tion of the society. The motion was carried. 
CONSTITUTIONAL AMENDMENT.—Mr. Clem- 

ens Herschel’s proposed amendment to the con- 
Stitution, which the Denver convention last July 
referred to a special committee for considera- 
tion, aimed to retain the practice of referring 
membership election to letter-ballot of all cor- 
porate members, but proposed to reform the past 
conditions by requiring for rejection one-fifth of 
all votes cast, instead of 20 votes. The Denver 
convention amended it to require 1% of the cor- 
porate membership to exclude, and referred it to 
the committee in this form. Since then, how- 
ever, the society has by letter-ballot finally 
adopted a rival amendment which places the 
election of new members wholly in the hands of 
the Board of Direction. It might be concluded 
that this action virtually means the rejection of 
Mr. Herschel’s amendment; besides, in strict 
terms the latter is no longer applicable, since it 
quotes and amends passages of the old constitu- 
tion which do not exist since the adoption of the 
other amendment. But the committee reports 
that it believes it would be dangerous to declare 
Mr. Herschel’s amendment void on this techni- 
cal ground, and therefore recommends that the 
secretary be instructed to rephrase the amend- 
ment so as to make it apply to the present form 
of the constitution, and thereupon send it out 
for vote by letter-ballot. It is the opinion of 
the committee, however, that the amendment 
should be defeated. 

PRIZES.—The committee charged with recom- 
mending awards of the society’s prizes for tech- 
nical papers recommended to the Board of Di- 
rection the following awards: Norman Medal to 
Cc. C. Schneider, for his paper ““Movable Bridges”; 
the Rowland Prize to E. E. Wall, for his paper 
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“Water Purification at St. Louis’. ju, 0. 
lingwood Prize for Juniors to D Krellwits 
for his paper “Reinforced-Con Tees 
These awards were confirmed 1© Boar 
which also, at the request of the nittee ‘a 
pressed to the San Francisco ers wh 


contributed papers on the Califor: ee 
of 1906 its appreciation of their a 

OFFICERS.—The count of ball 
for the coming year showed the . 
following: 

President, Onward Bates, of Chi 
Presidents, George H. Pegram, 
City, and Emil Swensson, of Pj 
Treasurer, Joseph M. Knap, of N« 
Directors, Francis L. Stuart, of N: 
Samuel C. Thompson, of New Yo: 
liam G. Wilkins, of Pittsburg, Pa 
Talbot, of Urbana, IIll., William M 
Memphis, Tenn., and Horace A. Su: 
ver, Colo. 

SUMMER CONVENTION.—It wa 
that the next annual convention wi! 
the Mount Washington Hotel, Bre: 
N. H., on July 6 to 9, 1909. 

Committee Reports. 

METRIC SYSTEM.—A committee o 
bers (S. B. Opdyke, Jr., and D. Moli 
status of the metric system of w: 
measures presented a report urging prompt ac 
tion by State legislatures and by Congress 1) 
establish the metric system in the United s:: 
The report contains no new matter or : 
unless the first sentence of the following para- 
graph be considered new: 

Antagonistic public opinion has been brought about by 
unwarranted efforts on the part of some manufacturers 
who believe that their immediate pecuniary interes; 
might suffer. Here, again, the lack of understanding 
prompts action which is distinctly harmful to the future 
welfare and prosperity of the nation. Such shortsighted. 
ness results not only in a future pecuniary loss, but re 
tards the general progress of the world. 

A written discussion traversing the arguments 
of the report was presented by Mr. H. R. Towne, 
who may possibly be one of the short-sighted 
manufacturers that lack understanding to whom 
the above paragraph refers. 

ENGINEERING EDUCATION.—A brief report 
by Mr. Desmond FitzGerald stated that a joint 
committee had been formed of committees of the 
American Society of Civil Engineers, the Ameri- 
can Society of Mechanical Engineers, the Amer- 
ican Institute of Mining Engineers, the Ameri- 
can Institute of Electrical Engineers, the Amer- 
ican Chemical Society, and the General Educa- 
tion Board of the Carnegie Foundation, each 
contributing body having two members in the 
joint committee. The joint committee has al- 
ready organized; it has elected Mr. FitzGerald 
its chairman. 

STEEL COLUMN TESTS.—This committee 
under the chairmanship of Mr. A. L. Bowman, 
with Mr. L. D. Rights as secretary, is required 
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to “consider and report upon the design, ulti- 
mate strength and safe working values of steel 
columns and struts.” It brought in a prelimi- 


nary report which says that tests of large col- 
umns are badly needed, but that no testing-ma- 
chine large enough for the purpose exists at 
present. The cost of building such a machine 
and conducting tests is far too great for any 
private parties, however, and it is therefore 
urged that the National Government undertake 
the work. The resolution says, in part, that 
whereas, 

building a machine capable of testing to destruction full- 
size compression members of large dimensions «: | of ac- 
eurately recording results is beyond the mea: of pri 
vate interests, amd can. best be undertaken by the 
United States Governmen 


t, 
Resolved, that the United Statés Government © hereby 
requested to make a sufficient appropriation fo nd pro- 


with the construction of a testing-mach «© which 

will accomplish the desired results. 
The resolution was adopted by the m ting. 
RAIL SECTIONS.—The (Committee Rail 


Sections, of which Mr. J. T. Rich rds is 
chairman and Mr. R. W. Hunt, s° retary, 
reported that its recommendations of * year 
ago (Eng. News, Jan. 23, 1908, p. 105), ntain- 
ing principles on which the design of : +i] sec- 
tions should be based, have been widely cepted 
as a guide. To go further than this an report 
actual rail sections, says the committe: is not 
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ae : no similar organization in the 


atl ndertake to design a standard 
comRery .y. The committee directs at- 
rail me -reased use of open-hearth steel 
— increased facilities for getting 
eo AY terial in the future. 
geste AND REINFORCED CON- 
ari society’s representatives on the 
one ommittee on Concrete and Rein- 
parr prought before the meeting what 
pete? 1! progress report.” While the fact 
mp — in the report, this document was 
7 yah y the entire Joint Committee and 
mes beer ted by it, It therefore comes be- 
pe the . as the first tangible result of the 
our year vors of the bulky and influential 
Joint Com:. ttee, @ body made up of representa- 
veg from this society, the American Railway 
aie & Maintenance of Way Association, 
the Americ’» Society for Testing Materials, and 
the Associ'ion of American Portland Cement 
Manufactur’rs (the latter a commercial organi- 
zation). 

It has been known that very extensive testing 
nas been carried on under the direction of the 
Joint Committee for some three years past. 
Naturally, therefore, one would look for a state- 
ment of progress, plans and present results in 
the committee’s first “progress report.” Nothing 


of the kind appears in the report, and the almost 
ridiculous faet is that the report gives no hint 
that tests have been made or are in progress, 
and says nothing whatever as to the nature of 
the further work which the committee believes 
it should do. 

The report is an elementary didactic disquisi- 
tion on the nature, uses and limitations of con- 
crete, supplemented by (1) recommendations as 
to stresses, (2) advocacy of the commonly used 
assumptions that concrete in a beam has zero 
tensile strength, that the stresses in a beam are 
distributed over the section according to a 
straight-line law, ete., and (8) citation of the 
formulas applicable to beam design on the basis 
of these assumptions. It would be impossible to 
quote any part of the report as representing the 
tenor of the whole, but the following notes as to 
specified stresses and related matters may be ex- 
tracted: 

Concrete is credited with a compressive 
strength of 2,000 Ibs. per sq. in. at 28 days; 
when in a specific piece of work the tests show 
higher average results, the unit-stresses named 
below may be increased, up to 25%. The values 
reommended for 2,000-Ib. concrete are: Com- 
pression in beams, 650 Ibs. per sq. in. at center 
and 750 lbs. per sq. in. near supports where 
beams are continuous over supports. Bearing 
compression, 650 Ibs. per sq. in. Axial compres- 
sion, 450 lbs. per sq. in. Shear, 120 Ibs. per sq. 
in. Diagonal shear in beams, 325 lbs. per sq. in. 
Diagonal tension, 40 Ibs. per sq. in. Bond stress, 
80 Ibs. for plain bars and 40 lbs. per sq. in. for 
drawn wire. Ratio of moduli of elasticity, 15. 
Stress in steel, 16,000 Ibs. per sq. in. Effective 
area in case of hooped columns equals area 
within hooping; in other members, gross area 
less 1-in. fireproofing thickness in slabs or 1% to 
2 ins. in beams and columns. Width of slab 
which may be considered as part of beam as a 
T-beam, not over one-fourth the span length of 
beam, and overhang of width on either side not 
over four times thickness of slab. Bending mo- 
ment in slabs, w/z: both at center and at 
ends. Bending moment in beams, wl"/# for 
interior spans and wl/« for end spans. Col- 
umn stress, in case of longitudinal reinforcement 
only, 450 Ibs. per sq. im.; in case of hooping, 540 
'bs. per sq. in.; in case of hooping with 1 to 4% 


longitudinal reinforeement, 650 Ibs. per sq. in.; 
in case of structural steel reinforcement, 650 
Ibs. per sq. in.; but the longitudinal reinforce- 
ment is (o be credited further with its propor- 
tion of '\. load on the basis of the relative mod- 
ull of clistieity, whereas hooping or banding 
(which ild be at least 1% in volume) is to be 
given no ‘urther allowance than in the higher 
concrete < ress, above specified. 

The spr ‘feations for cement adopted by the 
American society for Testing Materials are at- 
tached to :ne report and are recommended. 


This report was signed by six of the ten mem- 
bers of the American Society of Civil Engineers’ 
committee. Four members declined to join in 
the report, and state their reasons in a minor- 
ity report. A few passages may be given to in- 
dicate the nature of these reasons: 


We do not consider the report as presented to be in 
proper shape for a document to be submitted to a society 
composed of engineers. As we understand the duty of 
your committee to be ‘“‘to investigate and report,”” we 
are of the opinion that the report should consist of a 
dissertation on our investigations, with the conclusions 
derived therefrom. * ® 

The chapter on design is limited to a description of 
minor details of a particular kind of construction, gen- 
erally, and sometimes improperly, used in reinforced- 
concrete work of buildings, to the exclusion of other 
types. * * * 

The working strains on concrete, as recommended, are 
arbitrarily assumed, without reference to any tests, or 
facts established by experience. * * * 

No recognized theory for computing the internal forces 
in reinforced concrete is in existence at the present 
time. * * The number of disasters in concrete 
structures has not diminished but rather increased; a 
word of warning, therefore, would be appropriate at this 
time. 

We are of the opinion that the acceptance of the re- 
port in its present shape would have a tendency to 
encourage questionable practice, which is not in har- 
mony with the aims and objects of this society. 


The reports were received by the meeting and 
the committee was continued. Mr. R. L. Humph- 
rey, in presenting the majority report, said that 
the sole object of the committee in submitting it 
was to get it into print and subject it to dis- 
cussion by the members of the society. How- 
ever, in view of the action of the Joint Commit- 
tee in adopting it, the actual effect of the report 
is likely to overshoot this modest ‘mark. 





Report of the National Conservation Commis- 
sion and Accompanying Message of Presi- 
dent Roosevelt. 


The report of the National Conservation Com- 
mission, which was submitted to Congress on 
Jan. 22 with a special message from President 


Roosevelt, is largely of the nature of a grand . 


inventory of the natural resources of the coun- 
try. <A few recommendations were submitted 
by the Commission, but for the most part spe- 
cific recommendations were left to be made by 
the President. This he did in his able and in- 
teresting special message. The chief recommen- 
dation by the President was an endorsement of 
a resolution adopted by the conference between 
the National Conservation Commission, the gov- 
ernors of states, state conservation commissions, 
and committees of citizens’ organizations, held 
in Washington last December. This resolution 
urged a permanent “national commission on the 
conservation of the resources of the country, with 
power to cooperate with state commissions” on 
state resources. President Roosevelt suggests 
that an appropriation of at least $50,000 be made 
to cover the expenses of the National Conserva- 
tion Commission. 

The report of the National Conservation Com- 
mission was transmitted to the President by Mr. 
Gifford Pinchot, Chairman. In his letter of trans- 
mittal Mr. Pinchot stated that the inventory of 


natural resources was begun on July 1, 1908, with 


the cooperation of various federal bureaus, state 
authorities, and “representative bodies of the 
national industries.” The vast amount of ma- 
terial collected was put in the hands of Mr. 
Henry Gannett for collation and summary. 

One of the objects of the National Conservation 
Commission was to cooperate “with other bodies 
created for similar purposes by the states.” On 
Jan. 11, 1908, commissions had been formed by 
36 states and territories, and it appeared prob- 
able that nearly all the remaining states would 
soon take like action. On the same date no less 
than 41 national organizations had appointed 
conservation commissions to deal with the report. 
Report of the —, Conservation Commis- 

sion. 

The report of the Commission opens with the 
following significant sentence: 

The duty of man to man, on which the integrity of 
nations must rest, is no higher than the duty of each 
generation to the next; and the obligation of the nation 
to each actual citizen is no more sacred than the obli- 
gation to the citizen to be, who, in turn, must bear the 
nation’s duties and responsibilities. 

After a few paragraphs reviewing in a general 
way the uses which have been made of the 





natural resources of the country since its set- 
tlement, the development of our natural resources 
is divided into “three noteworthy stages,” as fol- 
lows: 


The first stage was that of individual enterprise for 
personal and family benefit, It led to the conquest of 
the wilderness. 

The next stage was that of collective enterprise, either 
for the benefit of communities or for the profit of in- 
dividuals forming the communities. It led to the devel- 
opment of cities and states, and too often to the growth 
of great monopolies. 

The third stage is the one we are now entering. Within 
it the enterprise is collective and largely cooperative, 
and should be directed toward the larger benefit of com 
munities, states and the people generally. 

In the first stage the resources received little thought. 
In the second they were wastefully used. In the stage 
which we are entering wise and beneficial uses are es- 
sential, and the checking of waste is absolutely de- 
manded. 


Lands and forests are characterized as “im- 
provable resources,” and minerals as “expendable 
resources.” Fresh waters are “a naturally re- 
newable resource,” which, though limited in 
quantity, may be conserved and the utilization 
of which may be bettered. 


The most reprehensible of all waste is de- 
struction, “‘as in forest fires, uncontrolled flow of 
gas and oil, soil wash, and abandonment of coal 
in the mines.” The “ignorance, indifference or 


false notions of economy” to which these wastes 
are attributable should be rectified by the people 
as a whole. 


Misuse of natural resources, like burning fuel 
in poor furnaces and loss of flood waters, is like- 
wise reprehensible and may be remedied. Less 
reprehensible is “waste arising from non-use.” 

The most effective means for prevention of 
waste “will be found in the increase and diffusion 
of knowledge.” The people themselves “may 
prevent or limit the destruction of resources and 
restrain misuse through the enactment and en- 
forcement of appropriate state and federal laws.” 

The balance of the report, which consists of the 
inventory of natural resources, together with 
some concluding remarks, may be quoted in full 
as follows: 


Minerals. 

The mineral production of the United States for 1907 
exceeded $2,000,000,000, and contributed 65% of the 
total freight traffic of the country. The waste in the 
extraction and treatment of mineral! products during the 
same year was equivalent to more than $300,000,000. 

The production for 1907 included 395,000,000 tons of 
bituminous and 85,000,000 tons of anthracite coal, 166,- 
000,000 bbls. of petroleum, 45,000,000 tons of high-grade 
and 11,000,000 tons of low-grade iron ore, 2,500,000 tons 
of phosphate rock, and 869,000,000 Ibs, of copper. The 
values of other mineral products during the same year 
included clay products, $162,000,000; stone, $71,000,000; 
cement, $56,000,000 ; natural gas, $50,000,000; gold, $90, - 
000,060 ; silver, $37,000,000; lead, $39,000,000, and zinc, 
$26,000,000. 

The available and easily accessible supplies of coal 
in the United States aggregate approximately 1,400,000,- 
000,000 tons. At the present increasing rate of produc- 
tion this supply will be so depleted as to approach ex- 
haustion before the middle of the next century. 

The known supply of high-grade iron ores {n the 
United States approximates 3,840,000,000 tons, which 
at the present increasing rate of consumption can not 
be expected to last beyond the middle of the present 
century. In addition to this, there are assumed to be 
59,000,000,000 tons of lower grade iron ores which are 
not available for use under existing conditions. 

The supply of stone, clay, cement, lime, sand, and salt 
is ample, while the stock of the precious metals and of 
copper, lead, zinc, sulphur, asphalt, graphite, quicksil- 
ver, mica, and the rare metals can not well be esti- 
mated, but is clearly exhaustible within one to three 
centuries unless unexpected deposits be found. 

The known supply of petroleum is estimated at 15,- 
000,000,000 to 20,000,000,000 bbis., distributed through 
six separate fields having an aggregate area of 8,900 aq. 
mi. The production is rapidly increasing, while the 
wastes and the loss through misuse are enormous. The 
supply can not be expected to last beyond the middle 
of the present century. 

The known natural-gas fields aggregate an area .of 
9,000 sq. mi., distributed through 22 states. Of the total 
yield from these flelds during 1907, 400,000,000,000 cu. 
ft., valued at $62,000,000, were utilized, while an equal 
quantity was allowed to escape into the air. The daily 
waste of natural gas—the most perfect known fuel—is 
over 1,000,000,000 cu. ft., or enough to supply every city 
in the United States of over 100,000 population. 

Phosphate rock, used for fertilizer, represents the 
slow accumulation of organic matter during past ages. 
In most countries it is scrupulously preserved; in this 
country it is extensively exported, and largely for this 
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reason its production is increasing rapidly. The original 
supply can not long withstand the increasing demand. 

The consumption of nearly all our mineral products 
is increasing far more rapidly than our population. In 
many cases the waste is increasing more rapidly than 
the number of our people. In 1776 but a few dozen 
pounds of iron were in use by the average family; now 
our annual consumption is over 1,200 lbs. per capita. 
In 1812 no coal was used; now the consumption is over 
5 tons and the waste nearly 3 tons per capita. 

While the production of coal is increasing enormously, 
the waste and loss in mining are diminishing. At the 
beginning of our mineral development the coal aban- 
doned in the mine was two or three times the amount 
taken out and used. Now the mine waste averages little 
more than half the amount saved. The chief waste is in 
imperfect: combystion in furnaces and fire boxes. Steam 
engines utilize on the average about 8% of the thermal 
energy of the coal. Internal-combustion engines utilize 
less than 20%, and in electric lighting far less than 
1% of the thermal energy is rendered available. 

With increasing industries new mineral resources 
become available from time to time. Some lignites and 
other low-grade coals are readily gasified and, through 
the development of internal-combustion engines, check 
the consumption of high-grade coals. Peat is becoming 
important; it is estimated that 14,090,000,000 tons are 
available in the United States. Its value is enhanced 
because of distribution through states generally remote 
from the fields of coal, ofl and natural gas. 

The uses of afl our mineral resources are interdepend- 
ent. This is especially true of coal and iron, of which 
neither can be produced or used without aid from the 
other, and in the production or reduction of all other 
minerals, both coal and iron are employed. The same 
standard minerals are necessary to the development of 
power, of which the use is increasing more rapidly than 
that of any other commodity. 

The building operations of the country now aggregate 
about $1,000,000,000 per year. The direct and indirect 
losses from fire in the United States during 1907 ap- 
proximated $450,000,000, or one-half the cost of con- 
struction. Of this loss four-fifths, or an average of 
$1,000,000 per day, could be ptevented, as shown by 
comparison with the standards of construction and fire 
losses in the larger European countries. 

So far as the ores are taken from the mines and 
reduced to metals, these resources are capitalized; but 
after thus being changed to a more valuable form they 
should be so used as to reduce to a minimum the loss 
by rust, electrolytic action, and other waste. 

There is urgent need for greater safety to the miner. 
The loss of life through mine accidents is appalling, and 
preventive measures can not be taken too soon. 

The National Government should exercise such control 
of the mineral fuels and phosphate rocks now in its pos- 
session as to check waste and prolong our supply. 

While the distribution and quantity of most of our 
important mineral substances are known in a general 
way, there is imperative need for further surveys and 
investigations and for researches concerning the less- 
known minerals. 

Lands. 

The total land area of continental United States is 
1,900,000,000 acres. Of this but little more than two- 
fifths is in farms, and less than one-half of the farm 
area is improved and made a source of crop production. 
We have nearly 6,000,000 farms; they average 146 acres 
each. The value of the farms is nearly one-fourth the 
wealth of the United States. There are more than 300,- 
000,000 acres of public grazing land. The number of 
persons engaged in agricultural pursuits is more than 
10,000,000. 

We grow one-fifth of the worla’s wheat crop, three- 
fifths of its cotton crop, and four-fifths of its corn crop. 
We plant pearly 50,000,000 acres of wheat annually, 
with an average yield of about 14 bu. per acre; 100,000,- 
000. acres of corn, yielding an average of 25 bu. per 
acre; and 30,000,000 acres of cotton, yielding about 
12,000,000 bales. 

We had on Jan. 1, 1908, 71,000,000 cattle, worth 
$1,250,000,000 ; 54,000,000 sheep, worth $211,000,000; 
and 56,000,000 swine, worth $339,000,000. The census of 
1900 showed $137,000,000 worth of poultry in this coun- 
try, which produced in 1899 298,000,000 dozen eggs. 

There has been a slight increase in the average yield 
ef our great staple farm products, but neither the in- 
crease in acreage nor the yield per acre has kept pace 
with our increase in population. Within a century we 
shall probably have to feed three times as many people 
as now; and the main bulk of our food supply must be 
grown on our own soil. 

The area of cultivated land may possibly be doubled. 
In addition to the land awaiting the plow, 75,000,000 
acres of swamp land can be reclaimed, 40,000,000 acres 
of desert land irrigated, and millions of acres of brush 
and wooded land cleared. Our population will increase 
continuously, but there is a definite limit to the increase 
of our cultivated acreage. Hence we must greatly in- 
crease the yield per acre. The average yield of wheat 
in the United States is less than 14 bu. per acre, in Ger- 
many 28 bu., and in England 32 bu. We get 80 bu. of 


oats per acre, England nearly 45, and Germany more 
than 47. Our soils are fertile, but our mode of farm- 
ing neither conserves the soil nor secures full crop re- 
turns. Soil fertility need not be diminished, but may 
be increased. The large yields now obtained from farms 
in Europe which have been cultivated for a thousand 
years prove this conclusively. Proper management will 
double our average yield per acre. The United States 
can grow the farm products needed by a population more 
than three times as great as our country now contains. 

The greatest unnecessary loss of our soil is preventable 
erosion. Second only to this is the waste, nonuse and 
misuse of fertilizer derived from animals and men. 

The losses to farm products due to injurious mam- 
mals is estimated at $130,000,000 annually; the loss 
through plant diseases reaches several hundred million 
dollars; and the loss through insects is reckoned at $659,- 
000,000. The damage by birds is balanced by their bene- 
ficent work in destroying noxious insects. Losses due 
to the elements are large, but no estimate has been 
made of them. Losses to live stock from these causes 
are diminishing because of protection and feeding during 
winter. The annual losses from disease among domes- 
tic animals are: Horses, 1.8%; cattle, 2%; sheep, 
- 2.2%; and swine, 5.1%. Most of these farm losses are 
preventable. 

There is a tendency toward consolidation of farm lands. 
The estimated area of abandoned farms is 16,000 sq. 
mi., or about 3% of the improved land. The causes of 
abandonment differ in different parts of the country. 
Where most prevalent, it is caused principally by ero- 
sion and exhaustion of the soil. 

The product of the fisheries of the United States has 
an annual value of $57,000,000. Fish culture is carried 
on by the nation and the States on an enormous scale. 
Most of the more important food species are propagated, 
and several species are maintained in that way. Fish 
from forest waters furnish $21,000,000 worth of food 
yearly, a supply dependent on the preservation of the 
forests. 

Our wild game and fur-bearing animals have been 
largely exterminated. To prevent their complete ex- 
tinction the States and the United States have taken in 
hand their protection, and their numbers are now in- 
creasing. Forest game yields over $10,000,000 worth of 
food each year. 

With game birds the story is much the same—wanton 
destruction until the number has been greatly reduced, 
followed in recent years by wise protection, which in 
some cases allows the remnant to survive and even to 
increase, 

Each citizen of the United States owns an equal un- 
divided interest in about 375,000,000 acres of public 
lands, exclusive of Alaska and the insular possessions. 
Besides this there are about 235,000,000 acres of national 
forests, national parks, and other lands devoted to public 
use, _ 

Good business scnse demands that a definite land pol- 
icy be formulated. The National Conservation Commis- 
sion believes that the following will serve as a basis 
therefor: 

(1) Every part of the public lands should be devoted 
to the use which will best subserve the interests of the 
whole people. 

(2) The classification of all public lands is necessary 
for their administration in the interests of the people. 

(3) The timber, the minerals, and the surface of the 
public lands should be disposed of separately. 

(4) Public lands more valuable for conserving water 
supply, timber, and natural beauties or wonders than for 
agriculture should be hcld for the use of the people 
from all except mineral entry. 

(5) Title to the surface of the remaining non-mineral 
public lands should be granted only to actual home 
makers. 

(6) Pending the transfer of title to the remaining pub- 
lic lands they should be administered by the Government 
and their use should be allowed in a way to prevent or 
control waste and monopoly. 

The present public land laws as a whole do not sub- 
serve the best interests of the nation. They should be 
modified so far as may be required to bring them into 
conformity with the forgoing outline of policy. 


Forests. 

Next to our need of food and water comes our need 
of timber. Our industries which subsist wholly or 
mainly upon wood pay the wages of more than 1,500,000 
men and women. Forests not only grow timber, but they 
hold the soil and they conserve the streams. They 
abate the wind and give protection from excessive heat 
and cold. Woodlands make for the fiber, health, and 
happiness of the citizen and the nation. 

Our forests now cover 550,000,000 acres, or about one- 
fourth of the United States. The original forests cov- 
ered not less than 850,000,000 acres. Forests publicly 
owned cover one-fourth of the total forest area and con- 
tain one-fifth of all our standing timber. Forests pri- 
vately owned cover three-fourths cf the area and contain 
four-fifths of the standing timber. The timber privately 
owned is not only four times that publicly owned, but 
is generally more valuable. 


Forestry is now practiced on 70% of : st 
licly owned and on less than 1% of the ; a 
owned, or on only 18% of the total area tae 

The yearly growth of wood in our ; ; 
average more than 12 cu. ft. per acre. 1) pe 
yearly growth of less than 7,000,000,000 « ; 

We have 200,000,000 acres of mature fo, n wh 
yearly growth is balanced by decay; 27, ae 
partly cut over or burned over, but resto aturat 
with enough young growth to produce . Vite. 
crop, and 100,000,000 acres cut over and a — 
upon which young growth is lacking or wii 
make merchantable timber. =~ 

We take from our forests yearly, incly vaste 
logging and in manufacture, 23,000,000. - 
wood, We use each year 100,000,000 cord rewood 
40,000,000,000 ft. of lumber; more than 
posts, poles, and fence rails; 118,000,000 bh 
500,000,000 staves; over 133,000,000 sets 
nearly 500,000,000 barrel hoops; 3,000,000 
tive pulp wood; 165,000,000 cu. ft. of rou; 
bers, and 1,250,000 cords of wood for dist} 

Since 1870 forest fires have destroyed a 
age of 50 lives and $50,000,000 worth of 
less than 50,000,000 acres of forest is burned 
The young growth destroyed by fire is wor 
than the merchantable timber burned. 

One-fourth of the standing timber is los: 
The boxing of long-leaf pine for turpen: 
stroyed one-fifth of the forests worked. 
the mill is from one-third to two-thirds of 
sawed. The loss of mill product in seasor 
ting for use is from one-seventh to one-{ 
each 1,000 ft., which stood in the forest, an 
only 320 ft. of lumber is used. 

We take from our forests each year, not co 
loss by fire, three and a half times their yearly growth. 
We take 40 cu. ft. per acre for each 12 cu. ft. grown we 
take 260 cu. ft. per capita, while Germany us:s 37 and 
France 25 cu. ft. 


We tax our forests under the general pro; rty tax, 


Not 
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a method abandoned long ago by every other great na. 
tion. Present tax laws prevent reforestation of cut-over 
land and the perpetuation of existing forests by use 

Great damage is done to standing timber by injurious 
forest insects. Much of this damage can be prevented 
at small expense. 

To protect our farms from wind and to reforest land 
best suited for forest growth will require tree planting 


on an area larger than Pennsylvania, Ohio, and West 
Virginia combined. Lands so far successfully 


planted 
make a total area smaller than Rhode Island: and year 
by year, through careless cutting and fires, we lower 
the capacity of existing forests to produce their like 


again, or else totally destroy them. 

In spite of substitutes we shall always need much 
wood. So far our use of it has steadily increased. The 
condition of the world’s supply of timber makes us al- 
ready dependent upon what we produce. We send out 
of our country one and a half times as much timber as 
we bring in. Except for finishing woods, relatively small 
in amount, we must grow our own supply or go witb- 
out. Until we pay for our lumber what it costs to grow 
it, as well as what it costs to log and saw, the price 
will continue to rise. 

The preservation by use, under the methods of prac. 
tical forestry, of all public forest lands, either in state 
or federal ownership, is essential to the permanent pub 
lic welfare. In many forest states the acquirement of 
additional forest lands as state forests is necessary to 
the best interests of the states themselves. 

The conservation of our mountain forests, as in the 
Appalachian system, is a national necessity. These for- 
ests are required to aid in the regulation of streams 


used for navigation and other purposes. The conserva- 
tion of these forests is impracticable through private 
enterprise alone, by any state alone, or by the Federal 
Government alone, Effective and immediate coo)¢ration 
between these three agencies is essential. Federal own- 


ership of limited protective areas upon important water- 
sheds, effective state fire patrol, and the cooperation of 
private forest owners are all required. 


The true remedy for unwise tax laws lies not in lax- 
ity in their application nor in special exemption, but in 
a change in the method of taxation. An annual tar 


upon the land itself, exclusive of the value of the timber, 
and a tax upon the timber when cut, is well a‘upted to 
actual conditions of forest investment, and is practicable 
and certain. It is far better that forest land show! pay 4 


moderate tax permanently than that it should pay a0 
excessive revenue temporarily and then cease t pay at 
all. 


Forests in private ownership cannot be cons: ved ua 
less they are protected from fire. We need © od fire 
laws, well enforced. Fire control is impossib!. \ithout 
an adequate force of men whose sole duty is f > patrol 
during the dangerous season. 

The conservative use of the forest and of « er by 
American citizens will bw general until t! y learn 


how to practice forestry. “Through a vigorous ational 
campaign in education, forestry has taken ro. in the 
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,merican citizenship. The basis already 
se b to build a structure of forest conserva- 
art endure. This needs the definite com- 
wot ¢ governments and the Federal Govern- 
7 ~y nherent duty of teaching the people how 
ee ir forests. The final responsibility both 
alert work in forestry and for making its re- 
ark sts upon the states and upon the nation. 
pl thrift, we can produce a constant tim- 

- vond our present need, and with it con- 

‘5 Aha ilness of our streams for irrigation, water- 
coals ition, and power. . 
"Unde management, our forests will yield over 
four ' s much as now. We can reduce waste in 
pee a id in the mill at least one-third, with pres- 
ar a as future profit. We can perpetuate the 
ad industry. Preservative treatment will re- 
aa t fifth the quantity of timber used in the 
‘abe the ground. We can practically stop forest 
fires at st yearly of one-fifth the value of the mer- 
chantat mber burned, 

We § uffer for timber to meet our needs until our 
forests had time to grow again. But if we act 
yigorous ind at once, we shall escape permanent tim- 
ber scar 

Waters. 

The s¢ surce of our fresh water is rainfall, includ- 
ing snow. From this source all running, standing, and 
ground waters are derived. The habitability of the 
country d:pends on these waters. Our mean annual rain- 
fall is about 30 ins.; the quantity about 215,000,000,000, - 
ooo cu. ft. per year, equivalent to ten Mississippi Rivers. 

Of the ‘oial rainfall, over half is evaporated; about a 
third flows into the sea; the remaining sixth is either 
consumed or absorbed. These portions are sometimes 


called, respectively, the fly-off, the run-off, and the cut- 
off. They are partly interchangeable. About a third of 


the run-off, or a tenth of the entire rainfall, passes 
through the Mississippi. The run-off is increasing with 
deforestation and cultivation. 

Of the 70,000,000,000,000 cu. ft. annually flowing into 
the sea, less than 1% is restrained and utilized for 


municipal and community supply; less than 2% (or some 
10% of that in the arid and semi-arid regions) is used 
for irrigation; perhaps 5% is used for navigation, and 


less than 5% for power. : 
For municipal and community water supply there are 
protected catchment areas aggregating over 600,000 


acres, and over $250,000,000 are invested in water-works, 
with nearly as much more in the appurtenant catchment 
areas and other lands. The population so supplied ap- 
proaches 10,000,000, and the annual consumption is about 
97,500,000,000 cu. ft. [about 270,000,000,000 gals., or 
some 75 gals. per capita—Ed.] The better managed sys- 
tems protect the catchment areas by forests and grass; 
the water is controlled and the storm product used, but 
there is large waste after the water enters the mains. 

For irrigation it is estimated that there are $200,000,- 
) invested in dams, ditches, reservoirs, and other 
works for the partial control of the waters; and that 
1,500,000,000,000 cu. ft. are annually diverted to irriga- 
ble lands, aggregating some 20,000 sq. mi. Except in 
some cases through forestry, few catchment areas are 
controlled, and few reservoirs are large enough to hold 
the storm waters, The waste in the public and private 
projects exceeds 60%, while no more than 25% of the 
water actually available for irrigation of the arid lands 
is restrained and diverted. 

There are in continental United States 282 streams 
navigated for an aggregate of 26,115 miles, and as much 
more navigable if improved. There are also 45 canals, 
aggregating 2,189 miles, besides numerous: abandoned 
canals Except through forestry in recent years, to- 
gether with a few reservoirs and canal locks and mova- 
ble dams, there has been little effort to control head- 
waters or catehment areas in the interests of naviga- 
tion, and none of our rivers are navigated to more than 
a small fraction even of their effective low-water ca- 
pacity 

The water-power now in use is 5,250,000 HP.; the 
amount running over government dams and not used is 


about 1,400,000 HP.; the amount reasonably available 
equal or exceeds the entire mechanical power new in 
use, enough to operate every mill, drive every spia- 
dle, propel every train and boat, and light every city, 


tow nd village in the country. While the utilization 

-power ranks among our most recent and most 
ndustrial developments, little effort has been made 
to rol catchment areas. on storm waters in any large 


way power, though most plants effect local control 
thro reservoirs and other works. ~ Nearly all the 
fres nd flood water runs to waste, and the low 
Wat hich limit the efficiency of power plants are in- 
crea in frequency and duration with the increasing 
flood off. “ 

The .ctical utility of streams for both navigation 
and r is measured by the effective low-water stage. 
The yo me earried when the streams rise above this 
Stage argely wasted and often does serious damage. 
The di: yearly damage by. floods since 1900 has in- 
creased :eadily from $45,000,000 to over $238,000,000. 


The indirect loss through depreciation of property is 
great, while a large loss arises in impeded traffic through 
navigation. and terminal transfers. 

The freshets are attended by destructive soil erosion. 
The soil matter annually carried into lower rivers and 
harbors or into the sea is computed at 780,000,000 tons. 
Soil wash reduces by 10 or 20% the productivity of up- 
land farms and increases channel cutting and bar build- 
ing in the rivers. The annual loss to the farms alone 
is fully $500,000,000, and large loss<s follow the fouling 
of the waters and the diminished navigability of the 
streams. 

Through imperfect control of the running waters low- 
lands are temporarily or permanently flooded. It is es- 
timated that there are in mainland United States about 
75,000,000 acres of overflow and swamp lands requiring 
drainage; that by systematic operation these can be 
drained at moderate expense, and that they would then 
be worth two or three times the present value and cost 
of drainage, and would furnish homes for 10,000,000 
people. 

It is estimated that the quantity of fresh water stored 
in lakes and ponds (including the American portion of 
the Great Lakes) is about 600,000,000,000,000 ‘cu. ft., 
equivalent to three years’ rainfall or eight years’ run- 
off. Some 6,000,000 of our people draw their water 
supply from lakes. 

A large part of that half of the annual rainfall not 
evaporated lodges temporarily in the soil and earth. It 
is estimated that the ground water to the depth of 100 
ft. averages 1633% of the earth-volume or over 1,400,- 
000,000,000,000 cu. ft., equivalent to seven years’ rainfall 
or twenty years’ run-off. This subsurface reservoir is 
the essential basis of agriculture and other industries 
and is the chief natural resource of the country. It 
sustains forests, and all other crops and supplies the 
perennial springs and streams and wells used by four- 
fifths of our population and nearly all our domestic 
animals. Its quantity is diminished by the increased 
run-off due to deforestation and injudicious farming. 
Although the volume of the available ground water is 
subject to control by suitable treatment of the surface, 
little effort has been made to retain or increase it, and 
it is probable that fully 10% of this rich resource has 
been wasted since settlement began. The water of the 
strata below 100 ft. supplies artesian and deep wells, 
large springs, and thermal and mineral waters. It can 
be controlled only through the subsurface reservoir. 

Of the 35,000,000,000,000 cu. ft. of cut-off, the chief 
share is utilized by natural process:s or by agriculture 
and related industries. On an average the plant tissue 
of annual growths is three-fourths and of perennial 
growths three-eighths water; of human and stock food 
ovcr 80% is water, and in animal tissue the ratio is about 
the same; and since water is the medium for organie 
circulation, the plants and animals of the country yearly 
require an amount many times exceeding their aggregate 
volume. Elven in the more humid sections of the country 
the productivity of the soil and the possible human pop- 
ulation would be materially increased by a greater rain- 
fall, leaving a larger margin for organic and other chem- 
ical uses. Except through agriculture and forestry little 
general effort is made to control the annual cut-off, al- 
though some farmers in arid regions claim to double 
or triple the crop from given soil by supplying water 
just when needed and withholding it when not required. 

Water is like other resources in that its quantity is 
limited. It differs from such mineral resources as coal 
and iron, which once used are gone forever, in that the 
supply is perpetual, and it differs from such resources 
as soils and forests, which are capable of renewal or 
improvement, in that it cannot be augmented in quan- 
tity, though like all other resources it can be better 
utilized. 

It is now recognized by statesmen and experts that 
navigation is interdependent with other uses of the 
streams; that each stream is essentially a unit from its 
source to the sea; and that the benefits of a comprehen- 
sive system of waterway improvement will extend to all 
the people in the several sections and states of the 
country. 

It is also recognized, through the unanimous declara- 
tion of the governors of the states and territories adopted 
in conference with the leading jurists and statesmen and 
experts of the country, ihat in the use of the natural 
resources the independent states are interdependent, and 
bound together by ties of mutual benefits, responsibil- 
ities, and duties. 

It has recently been declared by a majority of our 
leading statesmen tHat it is an imperative duty to enter 
upon a systematic improvement, on a large and compre- 
hensive plan, just to all portions of the country, of the 
waterways and harbors and great lakes, whose natural 
adaptability to the increasing traffic of the land is one 
of the greatest gifts of a benign Providence, while the 
minority indorsed the movement for control of the water- 
ways still more specifically and in equally emphatic 
terms. 

Within recent months it has been recognized and de- 
manded by the people, through many thousand delegates 
from all states assembled in convention in different sec- 


tions of the country, that the waterways shotild and must 
be improved promptly and effectively as a means of 
maintaining national prosperity. 

The first requisite for waterway improvement is the 
control of the waters in such manner as to reduce 
floods and r:gulate the regimen of the navigable rivers 
The second requisite is development of and 
connections in such manner as to regulate commerce 

In considering the uses and bensfits io be derived from 
the waters, the paramount use should be water-supply; 
next should follow navigation in humid regions and ir 
rigation in arid regions. The development of power on 
the navigable and source streams should be coordinated 
with che primary and secondary uses of the waters 
Other things equal, the development of power should be 
encouraged, not only to reduce the drain on 
sources, but because properly designed reservoirs and 
power plants retard the run-off and so aid in the control 
of the streams for navigation and other uses 

Broad plans should be adopted providing for a system 
of waterway improvement extending to all uses of the 
waters and benefits to be derived from their control, in- 
cluding the clarification of the water and abatement of 
floods for the benefit of navigation; the extension of irri- 
gation; the development and application of power; the 
prevention of soil wash; the purification of streams for 
water supply; and the drainage and utilization of the 
waters of swamp and overflow lands. 

To promote and perfect these plans scientific investiga- 
tions, surveys, and measurements should be continued 
and extended, especially the more accurate determination 
of rainfall and evaporation, the investigation and meas- 
urement of ground water, the gaging of streams and de- 
termination of sediment, and topographic surveys of 
catchment areas and sites available for control of the 
waters for navigation and related purposes. 


National Efficiency. 

Since the greatest of our national assets is the health 
and vigor of the American people, our efficiency must 
depend on national vitality even more than on the re- 
sources of the minerals, lands, forests and waters, : 

The average length of human life in different countries 
varies from less than 25 to more than 50 years. This 
span of life is increasing wherever sanitary science and 
preventive medicine are applied. It may be greatly ex- 
tended. 

Our annual mortality from tuberculosis is about 150,- 
000. Stopping three-fourths of the loss of life from this 
cause, and from typhoid and other prevalent and pre- 
ventable discases, would increase our average length of 
life over fifteen years. 

There are constantly about 3,000,000 persons seriously 
ill in the United States, of whom 500,000 are consump- 
tives. More than half this illness is preventable. If we 
count the value of each life lost at only $1,700 and 
reckon the average earning lost by illness as $700 per 
year for grown men, we find that the cconomic gain 
from mitigation of preventable disease in the United 
States would exceed $1,500,000,000 a year. In addition, 
we would decrcase suffering and increase happiness and 
contentment among the people. This gain, or the length- 
ening and strengthening of life which it measures, can 
be secured through medical investigation and practice, 
school and factory hygiene, restriction of labor by women 
and children, the education of the people in both public 
and private hygiene, and through improving the effi- 
ciency of our health service, municipal, state, and na- 
tional. The National Government has now several agen- 
cies exercising health functions which only need to be 
concentrated to become coordinated parts of a greater 
health service worthy of the nation. 

The inventory of our natural resources made by your 
commission, with the vigorous aid of all federal agen- 
cics concerned, of many states, and of a great number 
of associated and individual cooperators, furnishes a safe 
basis for general conclusions as to what we have, what 
we use and waste, and what may be the possible saving. 
But for none of the great resources of the farm, the 
mine, the forest, and the stream do we yet possess 
knowledge definite or wide enough to insure methods of 
use which will best conserve them. 

In order to conserve a natural resource, we must know 
what that resource is by taking stock of what we have. 
We greatly need a more complete inventory of our na- 
tural resources; and this cannot be made except through 
the active cooperation of the states with the nation. 

The permanent welfare of the nation demands that 
its natural resources be conserved by proper use. To 
this end the states and the nation can do much by legis- 
lation and example. By far the greater part of these 
resources is in private hands. Private ownership of 
natural resources is a public trust; they should be ad- 
ministered in the interests of the people as a whole. The 
states and nation should lead rather than follow in the 
conservative and efficient use of property under their 
immediate control. But their first duty is to gather and 
distribate a knowledge of our natural resources and of 
the means necéssiry to insure their use and conserva- 
tion, to impress the body of the people with the great 
Importance of tle duty, and to promote the cooperation 
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of all. No agency, state, federal, corporate, or private 
can do the work alone. 

Finally, the conservation of our resources is an im- 
mediate and vital concern, Our welfare depends on con- 
servation, The pressing need is for a general plan under 
which citizens, states, and nation may unite in an 
effort to achieve this great end. The lack of cooperation 
between the states themselves, between the states and 
the nation, and between the agencies of the National Gov- 
ernment, is a potent cause of the neglect of conserva- 
tion among the people. An organization through which 
all agencies, state, national, municipal, associate and 
individual, may unite in a common effort to conserve 
the foundations of our prosperity is indispensable to the 
welfare and progress of the nation. To that end the 
immediate creation of a national agency is essential. 
Many states and associations of citizens have taken ac- 
tion by!the appointment of permanent conservation com- 
missions. It remains for the nation to do likewise, in 
order that the states and the nation, associations and 
individuals, may join in the accomplishment of this great 
purpose. 

Accompanying this report, and transmitted as a part 
thereof, are detailed statements by the secretaries of the 
several sections, and many papers and illustrations pre- 


pared by experts at the request of your commission’ 


{not yet made public.—Ed.] 
Gifford Pinchet, Chairman, 
W. J. McGee, 

Attest: Sceretary, Section of Waters. 
Thomas B. Shipp, Overton W. Price, 

Secretary to Secretary, Section of Forests. 

the Commission. George W. Woodruff, 

December 7, 1908. Secretary, Section of Lands. 

J. A. Holmes, 
Secretary, Section of Minerals. 
President Roosevelt’s Message. 

The message of transmittal sent to Congress 
with the report of the Commission consisted in 
considerable part of a summary of the report of 
the Commission itself, and it also included 
some characteristic and pertinent expressions of 
opinion by the President. The report as a whole 
is characterized by President Roosevelt as 


one of the most fundamentally important documents 
ever laid before the American people. It contains the 
first inventory of its natural resources ever made by any 
nation. . . . . The facts set forth in this report con- 
stitute an imperative call to action. 

Attention is called to the fact that our popula- 
tion is increasing by 20% every ten years, and 
it is stated that by 1950 we may have a popula- 
tion of 150,000,000, which “must be fed and 
clothed from the products of our soil.’””’ Although 
our rivers can and should be effective means of 
transportation, the vast expenditures which the 
nation has thus far incurred “for our waterways 
have not resulted in maintaining, much less in 
promoting, inland navigation.” The President 
therefore urges that immediate steps be taken 


to prepare and adopt a comprehensive plan for inland- 
waterway navigation that will result in giving the peo- 
ple the benefits for which they have paid but which they 
have not yet received. 

Conservation is declared to be “the great fund- 
amental basis for national efficiency’; and na- 
tional efficiency is defined as 
the result of natural resources well handled, of freedom 
of opportunity for every man, and of the inherent ca- 
pacity, trained ability, knowledge and will, collectively 
and individually to use that opportunity. 

The necessity for checking and controlling mo- 
nopolies in the interests of the whole public is 
discussed in the well-known forceful manner of 
the President. The building of the Panama Ca- 
nal is referred to as “the giant engineering feat 
of all time,”’ and as an illustration of what the 
Government can do for its people. 

The various. recommendations of the Commis- 
sion as to waterways, forests and lands are re- 
viewed and endorsed by the President. In ad- 
dition, he recommends the establishment of a 
bureau of mines in accordance with a bill now 
pending in Congress, to the end that both loss of 
life and waste of mineral resources may be les- 
sened, and that the mineral supplies of the coun- 
try may be conserved. In conclusion, the Presi- 
dent recommends an appropriation for the con- 
tinuance of the work of the Commission, as 
noted at the beginning of this article. 


A NATIONAL TARIFF COMMISSION convention has 
been called by the National Association of Manufacturers 
and twenty other industrial and commercial organiza- 
tions to meet at Indianapolis, Feb. 16 to 18. Delegates 
to the convention are to be named by commercial asso- 
clations, Governors of states and Mayors of cities, 





Annual Convention of the Wood Preservers’ 
‘esociali 


The fifth annual convention was held at the Audi- 
torfum Hotel, Chicago, on Jan. 19, 20 and 21. Owing 
to some unfortunate circumstances no program 
had been arranged and no papers prepared. A 
temporary committee was appointed, therefore, 
to prepare a list of subjects for discussion. As 
all these subjects were of direct practical in- 
terest to all present, there was no difficulty in 
starting the discussion, although the subjects 
were naturally treated in a somewhat discussive 
manner. The results were more satisfactory 
than might have been expected. While the pro- 
ceedings are too-voluminous to be abstracted in 
full in this place, some of its more important 
parts can be summarized briefly. 

STATISTICS OF TIMBER TREATMENT.— 
Statistics have been prepared annually by Mr. 
C. W. Berry (Union Pacific Ry.), showing the 
annual amount of timber treated in this country 
by different processes and for different purposes. 
A summary of his tabulated results is given in 
the accompanying table. 


THE PRESERVATIVE TREATMENT OF TIMBER IN 
THE UNITED STATES. 





Amount of tim- 
ber treated. Ave. in- 
¢ I ~ jection, 
Increase or 


Process and material. 


in . 

decrease* lbs. per 
1907. over 1906. cu. ft. 
. 6,024,169 665,342 138.00 
. 4,561,327 727,086 11.00 
1,124,035 262,292 12.25 
- 663,415 563,415 8.33 
. 2,874,560 1,110,327 14.00 
238,742 116,130 10.00 
...-.-. 9,444,592 Jalwan 
5,750,874 3,913,891 8.12 





eevee cu. ft. 74,564 0. 
Bridge timber... .cu. ft. 45,671 10,784 0.37 


Switch ties...... cu. ft. 215 24,521* 0.35 
Net decrease....cu. ft. ....... 416,241* ..... 
WO: 5S dccssbavda No 9,864,765 4,304,019*% 0.34 
Bet eee cu. ft . 53,917 
Ferre cu. ft. 9,456 3,765 Zinc, 
Switch ties...... cu. ft. 47,356 47,356 } 0.25-Ib. 
Net increase... .cu. ft weaves 105, Oil, 
BD 3 ho cinw densest No. 2,345,670 1,426,979 } 3.00 lbs. 
(4) Zinc-glue-tannin: 
A deaid emma No 476,675  431,100* 0.50 


(5) Summary; net increase over 1906: 
Piling 





deb Eno se aceR CORRE wanes Oeste 707,602 cu. ft. 
AAEROE » oon sins »« .-. 440,004 cu. ft. 
Bridge timber .. 273,076 cu. ft. 
Switch ties .... .-. 485,250 cu. ft. 
PG REGUS s6ie edie cdeicns6étibectke 1,110,327 cu. ft. 
SORE MENG fo va osccorepiinkcen e+ ccatns 116,130 cu. ft. 

Total (exclusive of cross ties)....... 3,133,889 cu. ft. 
DOOD: in cbas Hades dee SE oes eeeaitnes 605,751 No.... 


HISTORY OF WOOD PRESERVATION IN 
AMERICA.—This subject was presented by Mr. 
Octave Chanute, who stated that the present in- 
dustry dates back to 1876 for piles and timbers, 
and to 1885 for ties. There had been earlier ex- 
periments. In 1881, the American Society of 
Civil Engineers appointed a committee to report 
upon the best methods of preserving timber in 
order to lengthen its life. The report was made 
in 1885. It showed that the first experiments 
in this line were made in 1838 on the Northern 
Central Ry. (from Baltimore to Elmira). Ties 
sufficient for a mile of track were treated by the 
Kyanising process (steeped in corrosive subli- 
mate), but the cost was about 33 to 36 cts., and 
it was considered unnecessary to spend such an 
amount for treating ties that cost only 16 cts. 
In Europe, on the other hand, the scarcity of 
timber made it economical to spend 75 cts, to $1 
per tie for treatment. The report showed that 
creosote was the best material, but would be very 
costly (a creosoting plant was built at West 
Pascagoula, La., in 1876, and is still in operation), 
and that the zinc process (or burnetising) would 
be more economical for ties, especially if some 
ingredient was added to prevent the zinc from 
washing out of the timber. The Atchison, To- 
peka & Santa Fe Ry. took this matter up, and 
in 1885 established a zinc-tannin plant at Las 
Vegas, N. M. The Union Pacific Ry. followed in 
1886, and then the Chicago, Rock Island & 
Pacific Ry., but these latter plants were event- 
ually abandoned for financial reasons. Since then 
the industry has grown until there are now about 
60 plants, 50% operated by railways and the 
others by private companies. 

Mr. Valentine referred to creosoted paving 
blocks treated by his father and in use at Gal- 


veston for over 20 years. Mr. © 
the old bridge across Galveston 
1875. The contract called for § |) 
oil per cu. ft., but Mr. Valentine | 
nected with the works) considere, 
cient, and treated some sticks wit Piper 
20 Ibs. Some of these latter ar. tr 
while those having the lighter tr: ee 
only about six or eight years. Th: 
the discussion related to more recen 
experience, and to the present met) 
ment. Mr. Allerton remarked thai ‘Hine 
plant was erected near San Fra: eae 
Dundon about 13 years ago, for pil. 
THE TREATMENT OF HEART 
BER.—Mr. Valentine stated that it 
ble to get very much creosote oil in: 
wood of long-leaf yellow pine. Th: 
would be about 3 ins. Mr. Allardyce | 
3% to 4 ins. penetration in long-les 
With stringers of the same hearty 
with 8 lbs. of creosote per cu. ft., th: 
was about %-in. to %-in. For th: 
quantity was 15 to 16 Ibs. of oil, and 
this would injure the wood. The : 
be steamed to secure this absorptio: 
Mr. Crawford thought that th: 
of red oak and black gum can } 
fully treated, the latter very easily. 
wood of hickory, also, can be treated 1) sre easily 
than its sap wood. Heartwood ties of Dougias 
fir are very hard to treat, as they come from th: 
center of the tree, where the heartwood is ojj 
and very dense. Mr. Chanute stated that in his 





is, the 


irt wood 
Success- 


e heart- 


experience, the water oak takes treatment bet. 
ter than the black oak, while the red oak is mon 
difficult than the latter. Mr. Buehler referre) 
to the treatment of Douglas fir timbers. They 
were originally 16 x 16 ins., but after being sea. 
soned for a year they were cut to 8 x 16 ins, ang 
treated. When removed from the cylinder, the 
fiber was found to be gone from the three o 


surfaces to a depth of as much as 1% ins, in 
some places, while the new surface remained 
true. He attributed this to the removal of th: 
moisture from the cells in the sides exposed in 
seasoning. For this reason, Douglas fir should 
be treated in its green state. Mr. Rex stated 
that he had experimented with the treatment of 
fir ties with Mexican residuum oil for 24 hours 
at 200° F. and 200 Ibs. pressure. The result was 
that the ties were so badly deformed, split and 
shrunk both endways and sideways that they 
were uscless. 

THE TREATMENT OF DEAD TIMBER—Mr. 
C. W. Berry (Union Pacific Ry) stated that dead 
timber is not desirable when obtained soon 
after it has been killed. The chloride of zine 
solution will penetrate it more easily, but will 
leach out much sooner than out of live timber. 
Mr. Angier (C., B. & Q. Ry.) stated that the 
plant at Sheridan, Wyo., receives about 15,000 
ties of dead timber, per month. The timber is 
classed as “sorrel-top’” (dead about one year), 
“red-top” (dead two years), and “black-top” 
(dead three years or more). The railway com- 
pany buys ties of the first two classes, and when 
treated they make very good ties. In the “black- 
top” timber, however, decay has begun. In the 
treatment, a weak zinc solution is used, about 
1% to 2%, giving about %-Ib. of zine per cu. ft. 
Mr. Buehler (Kettle River Quarries (o.) has 
had very little trouble in treating fire-killed tim- 
ber in Oregon. Mr. Chanute stated that excel- 
lent ties can be made from dead timber, and 
that great quantities of such timber may be 
utilized. It is pointed out, however, thet while 
the government is advocating the use of dead 
timber, in order to reduce the draft wpon the 
standing timber, many railways refuse to use 
ties made from the*dead timber. 

THE INFLAMMABILITY OF TRATED 
TIMBER.—Mr. Rollins stated that timbe: ‘reated 
by the burnetising process is to a cer‘ain ¢X- 
tent fireproof. For trestles of creosote timber, 
a ballasted deck may be used as a 1: »tection 
against fire. As to poles, in some © <°S Un 
treated cedar poles were destroyed wh © cree 
soted poles were only charred on the -urface. 
Mr. Chanute expresse® the opinion, & sed 
long experience, that while freshly-« cosoted 
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Januar’ 1909. 

. mable, after some months it be- 
—_ < inflammable than untreated tim- 
eat was supported by other speak- 
_ it metimes been claimed that fires 
= ot have been caused by cinders fall- 
pr a’ ited ties or stringers, these being 
oe ae ally inflammable. Mr. Buehler 
nt sf mples and experiments which in- 
— hot cinders are more likely to 
ote 2 ed timber than creosoted timber. 
SINIUR .O EMPLOYEES IN HANDLING 
TREATE iMBER.—The preservative medium 
itself is y harmless. Soreness of the eyes 
and ski y result temporarily, but there is 
little ch for real injury. However, there is 
a tenden: ) attribute injuries to this cause. It 
was decid to appoint a committee to investi- 
gate cas injury by the action of the pre- 
servative the plant and at the place where 
the timber is used. 

THE © DN-TANK SYSTEM OF TREAT- 
MENT.—M> Buehler remarked that this system 
was generally adapted for cases where it was 
too costly to import treated timber or where 
only limited quantities were required. Thus at 


a mine in a mountain region, where it was neces- 


sary to use local timber, the open-tank system 
might be used to advantage. But it should not 
be considered as a substitute for the closed-tank 


or pressure system. A paper on the open-tank 
treatment was published in our issue of Dec. 31, 
1908. 

It was voted to appoint a member as assistant 
to the secretary, with the special duty of taking 
charge of the program and the securing of 
papers for the next meeting. The officers for 
1909 are as follows: President, Walter Buehler, 
St. Louis, Mo.; Vice-Presidents, David Allerton, 
H. P. Valentine and H. M. Rollins; Secretary 
and Treasurer, C. W. Berry (Union Pacific Ry.), 
Topeka, Kan. The next meeting will be held at 
Chicago in January, 1910. 





A Concrete Outlet Sewer System for the City 
of East St. Louis, Ill. 


By WILFORD A. THOMPSON,®* Assoc. M. Am. Soc. C. EB. 

The City of East St. Louis will receive bids on 
Feb. 19, 1909, for the construction of a large 
conerete outlet sewer system, costing about 


$700,000, to serve a_ portion of the city 
having an area of about 3,800 acres. In 
198 the Mississippi River rose to such a 


height that only with: the greatest effort was 
it kept from overflowing the city. Steps were 
immediately taken for permanent protection by 
levee and drainage (see Eng. News, Nov. 28, 
1907). The levee has now been practically com- 
pleted at a cost of over $200,000. And now, after 


*First Assistant City Engineer, East St. Louis, Ill. 











BORINGS FOR CONCRETE OUTLET SEWER, BAST 
ST. LOUIS, ILL. 


Depth, 
Hole, ft. Material. Time. 
1 1 Sand. 1m. 
16 Gumbo or stiff 
19 gona bo on fim 
¢ n gum 8h. 4 ‘m. 
2 5 —_ _ 22m. 
16 > Water at 15.8 ft. 
24 Quick sand. 13h. 30m 
3 2 Sand & gumbo 3h. 5m. 
16 =©Sand. 4h. 10m. Water at 12.5 ft. 
25 Quick sand. 10h. 15m. Drill bent; took 
10h. to get out. 
4 2 Gumbo. 3m. Used post auger 
to 12 ft., then 
Fe used drill. 
_< Sand & gumbo 22m. 
12 Sand. 37m. Water at 7 ft. 
15 Quick sand. 1h. 45m. 
7 6 Clay, 15m. Boat auger to 8 
t 
19 Sand & clay. 8h.10m. Water at 8 ft., 
rose to 6 ft. 
9 8 Clay. 30m. 
10 Sand. 36m. Post auger to 
: 10.4 ft. 
15 Quick sand. 60m. Water at 9.8 ft. 
16 River sand, 69m, 
16 1 Frozen. 45m. 
; Gumbo, 72m. 
> Sand. 80m. Water at 10 ft. 
19 75 Quick sama. 2h. 21m. 
1! Same ae: dat the at 
o water. 
12 Quick sand, ih. 16m. 
oy 17 Sand. 3h. Om. 
~ Gumbo, 4m. 
10 feat oo No water. 
16 Sand. 62m. 


fighting the case through the courts, the city is 
ready to commence on the sewers. The present 
sewer was large enough for this city ten years 
ago, but as the city has more than doubled in 
size in the past seven years the present sewers 
are not large enough to carry the sewage without 
the rainfall. 

The accompanying table shows a few of twenty- 
two borings made along the lines of the sewer. 
Rock is at a depth of about 100 ft. The drill 
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Section of Proposed Reinforced-Concrete Outlet 
Sewer, East St. Louis, Ill. 
(Same proportioning to be employed for ordinary concrete 
sewer section.) 
used was a 2-in. auger, lengthened with 114-in. 
pipe, turned with a 6-ft. handle by two men. The 
time given is the total elapsed time. 

The sewer will have a total length of 28,000 ft., 
in sizes ranging from 4 to 10% ft. diameter. It 
is designed to carry something over 600 cu. ft. 
per sec. at its lower end. The runoff was figured 
by the formula Q = 0.8 area x %, with a rainfall 
of 2 ins. 

A pumping station will be used about four 
months of the year, when the river is high. The 
engines will be vertical single-acting gas engines, 
direct-connected to a horizontal shaft centrifugal 


pump. The storm water pumps (five units) are 
to be not less than 275 brake horsepower at 195 
r.p.m., and the sewage pumps (two units) not 


less than 175 brake horsepower at 240 r.p.m., all 
when supplied with illuminating gas of 650 B.T.U. 
per cu. ft. The gas is to be furnished from the 
local gas company, except that one 500-HP. gas 
producer is to be provided for. 

Mr. W. J. Crocken is the city engineer of East 
St. Louis, Ill. 
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The Royal iailees Testing Institute for 
Water and Sewage Purification.* 


By A. ELLIOTT KIMBDRLY.t 

In 1901, the royal Prussian government estab- 
lished an institute to undertake a thorough study 
of problems of water and sewage purification, in 
effect an experiment station where full laboratory 
facilities would permit of investigations and 
analyses of all kinds relative to water supply, 
sewage purification and stream pollution. ~ 

While the work of some of the departments in 
Washington and that of several of the state 
boards of health is in some respects quite simi- 
lar, that of this Prussian institution can hardly 
be said to be duplicated in this country. A short 
review of the station and its work may be of 
interest to American readers. 

Function of the Institute. 

The royal Prussian testing institute of Berlin 
began operations in April, 1901, with the follow- 
ing general functions: 

To investigate the value of current methods of water 
and sewage se from a hygienic and from an 
economic stand 


To conduct all aaaaitiins investigations relative to the 
general problem of water and sewage purification at its 
own instigation. 
To. make investiga*ions of industrial ne 
problems when direcied by the government, re- 
quest by municipal authorities and for private individuals 
upon payment of fees. 

*Based on a desctiption by Dr. Klut, in Prussian 
“Verwaltungsbiatt,"” Vol. XXIX., No. 44 Pete 
ss Engineer. Obio State Board of Co- 











To give information to central authorities when so di- 
rected by the government officials in charge of the insti- 
tute and to make pertinent reports in the interests of the 
public. 

The special duties of the institute 
following additional features: 


WATER PURIFICATION.—The systematic examination 
of current and new methods for obtaining and purifying 


embrace the 


water, together with a study of the principles which 
underlie the estimation of water resources and means 
for their conservation. 

The preparation of technical reports relating to pro- 


posed or existing water supplies 
and of village officials. 

The technical examination of the operation of water- 
works plants. 

The analysis of water 


at the request of city 


SEWAGE PURIFICATION.—The systematic examina- 
tion of the more important existing and recently pro 
posed processes of sewage treatment, especially with 


a view to improving existing methods 
new ones. 

The preparation of schedules of tests for the analysis 
of sewage and the development of standard methods of 


and to developing 


analysis. 
The preparation of reports on sewerage systems for 
cities, villages and industrial plants. 


The analysis of samples of sewage, garbage and other 
refuse, soil, filtering materials and chemical precipitants. 

The systematic study of the relation of different sew- 
ages to the pollution of streams, judging from both a 
chemical and biological standpoint. The preparation of 
regulations for the prevention of stream pollution, and in 
this connection the development of standards of purity 
for sewage and sewage effluents with special reference 


to sludge formation, putrescibility, toxicity and insect 
propagation. 
The supervision of the requirements of local authori- 


ties regarding the operation of sewage purification plants, 
particularly with regard to the rights of all parties con- 
cerned. 

The determination of the effect of sewage on soil, 
persistence of its fertilizing power and the 
purity required of land effluents. 


the 
degree of 


Departments of the Institute. 


The work of the institute is carried out by four 
separate departments—engineering, chemical, 
bacterial and zoological—all of which are under 


the general direction 
officer, who has entire 


of the chief royal health 
administrative charge of 
the institute. Assisting him is a commission of 
nine members, including one each from the de- 
partments of public health, interior, agriculture, 
domain, forestry, commerce and labor, public 
works and the treasury. 

The institute is in direct charge of 
a chief of staff and an 


a director, 
assistant chief, each of 


whom is appointed by the chief royal health 
officer, At the present time the scientific staff 
includes 27 persons, together with a clerical 
force of nine members. The personnel and work 


of the different departments are as follows: 

ENGINEERING.—The engineering department 
consists of a chief engineer, two assistant engi- 
neers, one architect and one engineering assist- 
ant. Its work is chiefly the examination of plans 
for water and for sewage purification plants. 

CHEMICAL.—The chemical 
sists of a chief chemist, four associates and six 
assistant chemists. The work of the depart- 
ment is largely the physical and the chemical 
examination of samples of water, sewage, refuse, 
etc., supplemented by reports relative to the in- 
terpretation of the chemical data. 

BACTERIAL.—The bacterial department con- 
sists of a chief bacteriologist, two associates and 
several assistants. Its work is chiefly the ex- 
amination of water purification and sewage treat- 
ment plants in conjunction with the engineering 
department. 

ZOOLOGICAL.—The zoological department con- 
sists of three associates and one assistant. Its 
work is chiefly the biological and microscopical 
examination of water, sewage, sludge and similar 
material. 


department con- 


General Features. 


Since the work of the four departments is so 
closely interrelated, it is especially desirable 
that the station staff shall become familiar witl. 
axl the work of the institute. 

This important feature in developing a well- 
balanced corps of assistants is accomplished by 
holding regular conferences in which there is 
afforded an opportunity for all persons connécted 
with the station to express their views regarding 
the problems in hand. These conferences, no 
doubt, serve to broaden the reports prepared by 
the institute, since they admit of a very much 
wider viewpoint than when prepared by indi- 
viduals. As further aid in the preparation of 
reports, the institute has a well-equipped library 
which contains over 4,000 books. In addition, 
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the institute subscribes to about 60 periodicals, 
including 10 foreign journals. 


Scope and Nature of the Institute Work. 

Concerning the scope of the work of the in- 
stitute, the following table shows some interest- 
ing data which indicate the very rapid develop- 
ment of the station since its founding in ivO61. 


Number of Number of samples 

Year. reports. analyzed. 
DG ss vewdbs <0 Sioe Beeches 121 910 
a ee ee 280 1,124 
RE «iv cen dwsu sabes ve 248 1,297 
MN oc cupéda pune be ca cheee 3862 1,546 
RUDD ciubacwdosbecbecaaanes 367 1,482 
WOOGE ci bcc eter i once sdvaes 850 1,882 

WO iaa icv ieee 1,728 8,241 


Besides work on special problems, the institute 
undertakes the regular examination of the water 
supplies of railroads and large corporations and 
the continuous control of the operation of water 
and sewage purification plants. It also gives ad- 
vice to large engineering firms and offers its 
laboratory facilities for chemical and for bac- 
terial analyses. An account of the work of the 
institute is published in unbound volumes, en- 
titled ‘“‘Mitteilungen aus der Koniglichen Pru- 
fungsanstalt fur Wasserbesorgung und Abwas- 
serbeseitigung,”’ of which, from 1901 to 1908, 
there have appeared ten reports. While for de- 
tails of the subjects treated, reference must be 
made to the reports themselves, it is of interest 
to refer briefly to some of the more important 
studies. 

The engineering department has made an ex- 

tended examination of the more important Eng- 
lish sewage purification 
plants, an account of All Rivets %" 
which is contained in mp hk 5° 
Volume III. of the re- ad 
ports of the _ institute. 
It has further made a 
special study of manu- 
factural wastes. treat- 
ment and of water puri- 
fication, using chloride of ee nes 
iron as a coagulant, and 7 et 
it has also been conduct- 
ing experiments in cook- 
ing sewage sludge. 

The chemical department has developed stand- 
ard methods for water and sewage analysis, re- 
garding which there have been published a num- 
ber of important papers. It has paid consider- 
able attention to problems of water purification, 
such as iron removal, manganese removal, de- 
colorization and water softening. Considerable 
research has been directed toward the disposal 
of sludge, and some experimental work has been 
carried out on sewage purification methods, es- 
pecially a series of large-scale tests at Charlot- 
tenburg, near Berlin. This department has also 
investigated the treatment of garbage and other 
refuse, particularly from the viewpoint of by- 
product recovery. 

The bacterial department has contributed con- 
siderable data regarding methods of bacterial 
analysis, the disinfectant power of ozone in water 
purification and the significance of B. coli in 
water. 





Cross Section 


The biological department has in turn developed 
the general principles of the biological analysis 
of water, has studied the algal flora in sewage 
and has investigated rivers, lakes and water 
purification plants from a biological standpoint. 

The expenses of the institute are’ annually 
about $35,000, of which $23,000 are for salaries 
and $12,000 for supplies and apparatus. The re- 
ceipts from reports and analyses average an- 
nually about $15,000. 


— 


THE HIGH-PRESSURE WATER-SUPPLY SYSTEM 
for fire protection in Brooklyn will be extended at a cost 
of $1,200,000, if recommendations made by Mr. William 
C. Cozier, Deputy Commissioner of Water Supply, Gas 
and Blectricity, are carried out. The territory covered 
by the extension recommended lies between the Navy 
Yard and Newtown Creek, and Erie Basin and 65th St., 
Bay Ridge. The territory at present covered includes 
some 1,360 acres, and extends along the East Rivcr 
water front from Erie Basin to the Navy Yard, reaching 
inland from a few hundred feet at the southern end to 
about a mile at the northern end. 


Sectional Gin Poles for Steel Stack Erection. 
By W. E. GOLDSWORTHY.* 

Modern improvements in the methods and ma- 
terials used in rigging, make it possible to handle 
in one piece objects of a weight and size 
hitherto considered unmanageable, and which 
would need to have otherwise been built in place 
at a great increase in cost and time required. 

Under this head come _ steel smokestacks which 
until the last few years were usually built in 
place one plate at a time when they exceeded 
say 48 ins. in diameter by 100 ft. high. It is 
now the usual practice among up-to-date build- 
ers to ship a stack in long sections, to assemble 
it in one piece on the ground, and then to raise 
it with one or more gin poles. 

As far as the writer knows, practically all 
riggers use one-piece gin poles, there seeming 
to be a prejudice against spliced or sectional 
rigs. The Dover Boiler Works, of Dover, N. J.,; 
who are among the largest builders in the East 
of stack work of this character, realizing the 
delay and expense entailed in moving a pair of 
70-ft. poles around the country, designed and 
built a pair of sectional gin poles each with a 
total height of 92 ft. and a lifting capacity of 
10 tons. They are made from the best long-leaf 
yellow pine, being 12 x 12 ins., their entire length, 
each pole being comprised of two 36-ft. lengths 
and one 20-ft. length. The splices are made 
with angles arranged as shown in the accom- 
panying sketch, each splice being in four dupli- 
cate parts joined by %-in. bolts 6 ins. c. to c. 
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SPLICE FOR 12 x 12-IN. YELLOW-PINE GIN POLES. 


The lengths of the sections of poles used per- 
mit of shipping on an ordinary gondola car 
usually with part of the stack. In most cases 
the two 36-ft. sections are all that it is necessary 
to use, it being possible with these to lift a 150- 
ft. stack in one piece if it is made with the bot- 
tom half heavier than the top half. Very fre- 
quently, however, it is necessary to use the poles 
full length, it being exceptionally useful on long 
light stacks which are raised say in 30 or 35-ft. 
lengths. In Engineering News of Oct. 22, 1908, is 
shown a view of these two poles with the four 
36-ft. lengths only, lifting a stack 72 ins. x 105 
ft. at the plant of the Crocker-Wheeler Co., 
Ampere, N. J. The illustration gives a very good 
idea of the actual appearance of the splices in 
service. They were designed so that the poles 
would fail outside of the splices, if failure ever 
occurred. Among the features which commend 
this form of splices are these: (1) No holes are 
bored in the timbers; (2) the ends of timbers 
need not abut; (3) any section of poles or any 
splice is interchangeable with any other; (4) if 
loads beyond the normal capacity of the poles are 
to be raised, truss rods may be attached to the 
splices with great convenience. 
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A SNOWSLIDE IN COLORADO, Jan. 22, swept over 
the camp of the Camp Bird mine at Ouray. Four men 
were killed. The slide is said to have involved several 
thousand tone of snow, earth and rock. 
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THREE EXPLOSIONS OF DYNAMITE in powder 
works, resulting in a total of five deaths, have recently 
been reported. An explosion in one of the buildings of 
the Consolidated Fireworks Co. of America, at Reading, 
Ohio, near Cincinnati, Jan. 13, wrecked the building and 
killed the only employee who was in it at the time, a 
boy of 15 years. 

An explosion at the dynamite cartridge house of the 
forcite works of the D. E. DuPont de Nemours Powder 
Co. on the east shore of Lake Hopatcong, N. J., Jan. 








*Assistant Manager, Dover Boiler Works, Dover, N. J. 


20, wrecked the building, a one-story . 
and killed the four men who were ;, ae 
employees were injured. 

Several small corrugated iron buildin, 





powder works at Gibbstown, N. J., « Zo Ae Por: 
20 by an explosion in the mixing buik Saas ~ 
were injured. We tmey 
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A FLOOD IN THE TRANSVAAL, Ja — 
the death of 173 persons. The flood » sts Ge 
rains which caused the bursting of K: doin 
water released from the dam flooded th al 
gold mine, drowning 160 miners, and 
eral houses in the lower sections of the : { Elsbur 
where 13 persons were drowned. “7 
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A FIRE ON THE GALVESTON WHA 
entirely destroyed Piers 12 and 13, to; 
contents of the pier sheds. The irre is s 
caused by the explosion of a watchm 
Pier 12. The loss is estimated at $450, 

THE CHICAGO AND ST. LOUIS Ex 
Pennsylvania R. R. was wrecked Jan. 25, 
Pa. Three persons, one a passenger, w 


Watersrang 
AWAY sey 











5 On th 


Immerhil} 





lled 





seven others injured. The wreck was | wn ae 
rear-end collision between the first and i saaiieae 
of the train. The first, or Chicago, sect had been 
stopped by a freight train ahead of it in tury 
had been obliged to stop to remove some ‘a\len rocks 
from the track. The dense fog obscured the hiock signa) 
lights and the St. Louis section, drawn by ‘wo locom. 
tives, crashed into the rear of the Chicago scction. The 
rear parlor car was completely demolished. ‘ut fortyp. 
ately, it contained only one passenger and Pullman 
conductor and porter, these three being killed The 
other cars of the first section were derailed, as wor 
also the two locomotives and first two express cars ot 
the second section. 

THREE COAL MINE ACCIDENTS have bern reported 
during the past week. An explosion in the Cyclone 


Canon mine near Chancellor, Cal., 70 miles south of 
Salinas, Jan. 19, killed six of the miners. 

An accident on the inclined plane railway of the Pied. 
mont & George’s Creek Coal Co. at Piedmont, W. Va. 
Jan. 25, resulted in the death of three miners and the 
injury of as many others. The men were riding up the 
incline in two cars coupled together and were struck 
by a descending car léaded with coal. The collision is 
ascribed to the failure of the automatic switch at the 
passing siding halfway up the incline. 

An explosion of gas in the coal mine of the Merchants’ 
Coal Co., at Boswell, Pa., Jan. 25, imprisoned about 15 
miners. Later reports state that only one is known to 
have been killed and that all but two of the others have 
been rescued. 


The total number of victims of the explosion at the 
Lick Branch mine, Jan. 12, is now given as (5. The 
coroner’s jury exonerated the mine company from al! 
blame, ascribing the explosion to an overcharged shot 


of gunpowder. 

DESTRUCTIVE FLOODS IN CALIFORNIA resulted 
from the combination of heavy rains throughout the 
Sacramento valley and the melting of snow in the 
mountains due to the warm weather of Jan. !4 to 2 
Traffic has been seriously interfered with and in some 
cases entirely suspended owing to track washouts and 
the destruction of railway bridges. 

Similar conditions are reported in Washington. Spo- 
kane is said to have been cut off from rail communica- 
tion to the west and south, 
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A FIRE IN A TEMPORARY SHAFT-CRIB being used 
to construct a new water-supply tunnel under Lake 
Michigan, at Chicago, on Jan. 20, caused abou! mea 
to lose their lives by fire or by drowning. The new 
Southwest intake tunnel extends under the !ske from 
73d St., and will be about 12,180 ft. in leng!', as de 
scribed in our issue of Nov. 14, 1907. An int rmediate 
crib was built about 7,500 ft. from shore, in ¢ water 
covering a working shaft from which drifts being 
driven towards the shore shaft and the perman:»: intake 
shaft. A timber superstructure contained the «'r com 
pressors and other machinery, a powder room [or the 





storage of small quantities of explosives (the " \i" SUP 
ply being kept in a powder-house near the s! °°), and 
living accommodations for a large number of a - 
atrial tramway provided means of transporting °0 40¢ 
materials between the shore and the crib. On \Vedne* 
day morning, Jan. 20, about 100 men were o ¢ cr! 


some were at breakfast, others were in their | ks, and 
others were employed in various ways. Wh: ‘he fr 
was discovered it was so hot and spread § “2 = 
rapidity that there was no chance for the men — 
to fight it. Some of the men jumped onto a pi! debris 
at the side of the crib. Others jumped into ° py 
and some of these found support on the floatin ice, 
were rescued, but it appears that a nuo ver were 


drowned. A few went down the shaft and sow »t esc#7* 
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yst of these were killed by suffoca- 





ry ee gra umber of the men, however, were 
tion ng * structure of the crib. A tug be- 
paraee ree ctors was near at hand and helped 
jonging * a ne city’s fireboats were sent to the 
in the Ce ramway was put out of service by 
sce acy » supports at the crib. The fire was 


oa 


"gore that odies of the men were partially de- 
ferce 





ieee” and a difficult matter to determine the 
om of b The remains had to be plac:d in 
ae ee to the city. The bodies recovered 
$8 ” a 53 , the morning of Jan. 25, but the list 
anes s about 60, and it is probable that 

a n who jumped into the lake were 


y of 





| 


pert \d responsibility for the accident have 
ae d ied. Three causes have been mcn- 

ie use of gasoline to kill vermin in the 
we room, | vapor being ignited by a hot stove; (2) 
che carrying torch into the powder room by a miner; 
2) poking men in the bunk room. It is claimed 
vat precautio’ had been taken against fire, but the city 
ears to bo’ «exercised no supervision over the con- 
vv vction or © ipment of the structure. The fire de- 


capement, bow ver, at one time investigated complaints 








sosinst the ntity of explosive stored, but appears 
, have found ‘he conditions satisfactory. An investiga- 
tion is being de, and it is stated that it will include 
she relations the city departments to the work. In 
nt to have expert assistance, three engineers have 
een included ‘n the coroner’s jury (A. Bement, John M. 
peen and Benezette Williams). 

it may be noted that the construction of the submarine 
sonpelg which form the intakes for the water supply 
eee of the large cities on the Great Lakes has 
heen attended with numerous difficulties and some seri- 
ous accident The most serious previous accidents 
vv» been at Cleveland, as noted in our issues of Aug. 


" 1901, and Dee. 18, 1902. About 60 men in all were 
i on that work. The various engineering difficulties 
atered at the Chicago tunnels were reviewed in our 
f Oct. 18 and Nov. 8, 1900. In the new tunnel 
signed to avoid these by constructing it at such a 
entirely in the solid rock. 










depth as to lie 
THE STEAMER “REPUBLIC” of the White Star Line 
was sunk Jan. 24 as the result of a collision with the 
Florida” of the Lioyd-Italian Line. Three of the ‘“Re- 
public's” first-cabin passengers and three seamen in the 
torecastie of the ‘‘Florida’’ were killed by the collision. 
The accident occurred at about 4 a, m., Jan. 23, during 
a dense fog. The ‘‘Florida’’ was inward bound and 
is believed to have lost her bearings on account of the 
jong-continued fog. She struck the ‘‘Republic,’’ out- 
wird bound in the regular course, on the port side 
waft the beam, crushing two of the ‘‘Republic’s’’ bulk- 
bads) The stem of the “Florida’’ was seriously dam- 
aged, but she was able to take on board the 460 pas- 
§ tf the ‘‘Republic’’ and eventually reached port 
t her own steam, convoyed by the ‘‘New York.’’ The 
ublic’’ was in constant wireless communication with 
iners and with stations on shore. The ‘‘Baltic,’’ 
i “Furn‘ssia,”” ‘‘New York’’ and ‘“Lorraine’’ 
surted a search for the damaged vessels. The ‘‘Baltic”’ 
va the first to reach the ‘‘Florida,’’ which has no 
wiredess apparatus, and took on board all her passen- 
acluding those of the ‘‘Republic.”’ The total num- 
















id was about ten hours. The transfer was made 
in open boats with the two vessels lying about one mile 
The captain and crew of the ‘“‘Republic” remained with 
‘heir ship, and the ‘‘Furnessia’’ and the revenue cutter 
sresham'’ attempted to tow her into port. Towing 
wa: begun shortly after noon on Jan. 24 and the injured 
‘ip sank suddenly at 8:40 that evening, 40 hours after 
‘se collision. She went down in 45 fathoms of water 
war No Mans Land, about 30 miles wcst of Nantucket. 
The captain and crew were rescued by boats from the 
Gresham. 


a 
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\N EARTHQUAKE IN TURKEY Jan. 19 destroyed 
re than 300 dwellings and killed about ten people 





a the vicinity of Phocoea, 25 miles northwest of Smyrna. 

‘ontinua! earth shocks have been recorded in Europe 
‘se America since the disaster at Messina, Dec. 28. 
“gat sho 


have been felt in Italy, France, Austria, 


reece, Sr 


pain and in Mexico, Maryland, Tacoma, Wash., 
td Vancouver, 
A oy 


B. C. 

rine voleanic eruption was reported Jan. 1 off 
Georgia. On Jan. 20, the volcano near the 
ia, Mex., was reported to be in eruption, 
s and pumice but no lava. An eruption 








« Mount gnas, P. 1, Jan. 19, relcased the waters 
“8 moun’ n lake which flooded several streams and 
- ses and aused a loss estimated at $50,000 to plan- 
‘ations, br s and roads. It is reported that only one 
yen was illed by the flood. 

Recent est .ates of the loss of life in the earthquake 
hein Italy, which was noted in our issue of 
Dee 31, 19 


place it at about 160,000. 


A GRANT OF PERPETUAL RIGHT TO A WATER 
power was condemned in a veto by President Roosevelt 
on Jan. 16. The bill in question authorized one Wil- 
liam H. Standish to construct a dam across James River, 
in Stone County, Mo., for the development of water- 
power. The President’s veto message was based on 
similar grounds to his veto message of April 13, 1908, 
relating to a bill for the construction of a dam across 
the Rainy River, iti Minnesota. After reviewing the 
legal right of the Federal Government to so restrict its 
grants for the use of water-power as to prevent a per- 
petual monopoly being created, the President continues: 


The people of the country are threatened by a monop- 
oly far more powerful, because in far closer touch with 
their domestic and industrial life, than anything known 
to our experience. A single generation will see the ex- 
haustion of our natural resources of oil and gas and 
such a rise in the price of coal as will make the price 
of electrically transmitted water-power a controlling 
factor in transportation, in manufacturing, and in 
household lighting and heating. Our water-power alone, 
if fully developed and wisely used, is probably sufficient 
for our present transportation, industrial, mus‘cipal, 
and domestic needs. Most of it is undevelop:? and is 
still in national or state control. 

To give away, without conditions, this, one af the 
greatest of our resources, would be an act of folly. If 
we are guilty of it, our children will be forced to pay 
an annual return upon a capitalization based upon the 
highest prices which ‘‘the traffic will bear.”’ They will 
find themselves face to face with powerful interests in- 
trenched behind the doctrine of ‘‘vested rights’’ and 
strengthened by every defense which money can buy 
and the ingenuity of able corporation lawyers can de- 
vise. Long before that time they may and very prob- 
ably will have become a consolidated interest, controlled 
from the great financial centres, dictating the terms 
upon which the citizen can conduct his business or earn 
his livelihood, and not amenable to the wholesome check 
of local opinion. 

In support of the position thus taken, the President 
quotes information collected by the Bureau of Corpora- 
tions and other government bureaus regarding the con- 
trol of water powcrs by large financial interests. It is 
stated that 13 large concerns, of which the General 
Electric and the Westinghouse Companies are the most 


important, now control water-power plants and power 
plant sites aggregating about 1,046,000 HP. This is 
about 19% of the total water power of the United 


States now developed. Besides these plants and sites 
where the contro! is well known there are other plants 
where the evidence of inter-corporate relation is such 
that there is strong reason to believe that these 13 con- 
cerns are also the parties chiefly interested. This 
raises the total proportion of the water powers under 
the control of these few corporations to 33% of the total 
water power now in use. 

The proposal of the President is that, instead of giv- 
ing grants to water-power companics in perpetuity, 
franchises be issued for a limited term, not to exceed 
50 years, and irrevocable except for breach of the stated 
conditions. He quotes also the principles laid down in 
his veto of the Rainy River bill, which should govern 
the policy of the nation in granting rights for water- 
power development, and says: 


I esteem it my duty to use every endeavor to prevent 
this growing monopoly, the most threatening which has 
ever appeared, from being fastened upon the people of 
this nation. I will sign no bill granting a privilege 
of this character which does not contain the substance 
of these conditions. I consider myself bound, as far as 
exercise of my executive power will allow, to do for 
the people, in prevention of monopoly of their re- 
sources, what I believe they would do for themselves 
if they were in a position to act. 


Concerning the manner in which the great water- 
power corporations are working to obtain control by 
perpetual grants of undeveloped powers, the following 
quotation from the message is of interest: 


The great corporations are acting with foresight, sin- 
gleness of purpose and vigor to control the water powers 
of the country. They pay no attention to state boun- 
daries and are not interested in the constitutional law 
affecting navigable streams except as it affords what has 
been aptly called a ‘‘twilight zone,’’ where they mray 
find a convenient refuge from any regulation whatever 
by the public, whether through the National or the 
State governments. It is significant that they are op- 
posing the control of water power on the Desplaines 
River by the State of Illinois with equal vigor and with 
like arguments to those with which they oppose the Na- 
tional vernment pursuing the policy I advocate. Their 
attitude is the same with reference to their projects 
upon the mountain streams of the West, where the 
jurisdiction of the Federal Government as the owner 
of the public lands and national forests is not open 
to question. They are demanding legislation for uncon- 
ditional grants in perpetuity of land for reservoirs, con- 
duits, power-houses and transmission lines to replace the 
existing statute which authorizes the administrative offi- 
cers of the Government to impose conditions to protect 
the public when any permit is issued. The new legis- 
lation sought in their own interest by some companies 
in the West, and the opposition of other companies in 
the East to proposed legislation in the public interest, 
have a common source and a common purpose. Their 
source is the rapidly growing water-power combination. 
Their pu is a centralized monopoly of hydro-elec- 
tric power development free of all public control. It is 
obvious that a monopoly of power in any community 
calls for strict public supervision and ation. 


A FEDERAL FINE ARTS COUNCIL has been ap- 
pointed by President Roosevelt te supervise the choice 
of sites, design and erection of all government struc- 
tures. This body, which is composed of 21 architects, 
four painters, four sculptors, and one landscape archi- 











tect, all of national reputation, is to serve, without com 
pensation so far as is indicated in the executive order, 
as a supervisory board to pass upon the artistic qualifi- 
cations of such buildings, statues or monuments as the 


government may build. The council was formed, at the 
suggestion of the American Institute of Architects, not 
only to provide some regulated plan to be followed in 
public works, but also to ensure a proper appreciation of 
artistic individual and collective designs The main 
portion of the order reads as follow 

Hereafter, before any plans are formulated for any 
buildings or grounds, or for the location or erection 
of any statue, the matter must be submitted to the 


council named and their advice followed, unless for good 
and sufficient reasons the President directs that it be not 


followed. 

The supervising architect of the Treasury will act as 
the executive officer for carrying out the recommenda- 
tions of the council 

Such an order cannot remove from Congress the 
initiative in all matters pertaining to government con 
truction The council has no original authority to 
build; all it can do is to advise on the construction of 
such works as are authorized by Congress The details 
of administration have not as yet been announced 

a. o 

THE IROQUOIS THEATER AND THE DARLINGTO’ 
collapse figured in court decisions as to damage liabil- 
ity recently. In the Iroquois fire case, press dispatches 
from Chicago report suits directed against the George 
A. Fuller Construction Co. as codefendants were or 
dered discontinued, and proceedings for settlement of 
claims begun by them This represents the first re 
ported step in payment of damages for the several hun 
cred lives lost in the burning out of the fireproof Iro 
quois Theater in Chicago In the ca of the Darling 
ton Hotel collapse in New York City, where twelve 
tories of cast-iron and steel frame and concrete floor 
collapsed, the court of last resort reported to have 
affirmed a judgmen holding the concrete contractor 
jointly liable. In neither the Darlington nor the Iro- 
quois case did the criminal prosecutions lead to any re 
sult. 

ae 

THE INDIAN CREEK WATER-SUPPLY SYSTEM of 
the Pennsylvania Railroad, described at length in our 
issue of April 9, 1908, has been used to supplement the 


supply of the Westmoreland and Irwin Water Companies 
at Greensburg, Pa., vicinity. The long-continued 
drought had nearly exhausted the supply of these com- 
panies and was endangering the life and property of 
35,000 people. The supplementary supply is fur- 
nished without charge, for reasons stated in the follow- 
ing extract from a letter written by Mr. James McCrea, 
President of the Pennsylvania R. R. Co., to Mr. Murray 
Forbes, and Treasurer of the Westmoreland 
and Irwin Water Companies’ system at Greensburg, Pa.: 


and 


some 


Secretary 


As a question might be raised as to the right or power 
of this company to do so, I am unwilling to sell to your 
companies any of the water secured from our own sup- 
ply, but realizing the dangers and discomforts to which 
such a large population are exposed we feel that we 
must, regardless of apparent difficulties, do our best to 
be of assistance, and therefore, with a clear understand- 
ing that no right or precedent is established by the ac- 
tion, the Pennsylvania R. R. Co. will, while the present 
emergency exists, give to your company free of charge 
such quantity of water as we can in our judgment 
safely spare, with the understanding, however, that such 
water is in turn to be given by your companies free of 
charge to the consumers. 

———— oe - = 

THE INTERNATIONAL EXHIBITION OF LATEST 
inventions is to be held at St. Petersburg, Russia, May 5 
to June 23, 1909, in the Michael Manege. The exhibition 
will be of a semi-official nature and has been or 
ganized by the Society of Military, Maritime and Rural 
Science undcr imperial patronage. The range of ex 

naval technics, agri- 


hibits will include military and 
communication, construction 


cultural science, means of 

work, new industrial and factory appliances, electrical 

appliances, household novelties and improvements in 
New inventions in the fine 


fire-fighting apparatus. 
arts, medicine, sports, etc., have also been included in 


the program. 
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THD SITE FOR THE NHW AUSTRALIAN CAPITAL. 
—During the past month the long-contested question as 
to the locality of the new capital of the Australian 
Commonwealth was setticd by the choice of the Federal 
Parliament of the Yass-Canberra district in New South 
Wales as the Federal Territory within which the capital 
is to be situated. The further selection within this dis- 
trict of some 800 square miles of a suitable site for the, 
new city is somewhat limited by the fact of the main 
line of railway between Sydney and Melbourne touching 
only one corner of the new Federal Territory, and it 
being practically essential that the city should adjoin 
this line. Many engineering, architectural, and other 
considerations will be involved, both in the selection of 
the site, and in the design of the new bush capital. 
It will be remembered that two of the main conditions 
governing the selection of the site for the new capital 
were that it was to be within the State of New South 
Wales, and not less than 100 miles from Sydney. Some 
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discussion turned on the meaning of 100 miles, one party 
urging that it should be measured by the shortest exist- 
ing main road or railway, and the other that it was to 
be measured as the crow flies; the latter reading was 
accepted. We may repeat, as some confusion has 
arisen about the point, that Yass and Canberra are two 
distinct places some distance—about 30 miles—apart, and 
not one, as some reports would leave one to believe. 
The double name, Yass-Canberra, indicates the territory 
in which these two places are included, and is used as a 
matter of convenience.—‘‘The Engineer.”’ 
~~? 

AN EIGHT-HOUR DAY LAW FOR BRITISH MINE 
laborers was enacted by Parliament in Decemb:-r, 1908. 

The bill will come in force on July 1, 1909, except in 
the Northumberland and Durham districts, where it will 
become effective six months later. The following un- 
favorable view of this bill, expressed by our London 
contemporary, ‘‘The Engineer,’ may interest some of 
our readers: 





It is a measure pernicious in itself, in spite of the 
amendments made in the upper House, but it is doubly 
bad as introducing a principle which is wholly against 
the best British traditions. The laws that exist for 
the regulations of trade have hitherto been directed 
almost wholly to the protection of young people and 


women who it was considered were unable to look after 


themselves, or to the regulation of admittedly dangerous 
or unhealthy trades. The Mines Bill is devised to 
guarantee leisure to a class of men who already take 
holidays whenever they please, are notoriously not hard 
workers, and are thoroughly well able to look after 
themselves; and to ensure health in a trade which all 
statistics show to be .far from insaluvbrious. It is not 
difficult under the circumstances to believe that politi- 
cal wire-pulling has had not a little to do with the 
passage of the bill. The only amendment of importance 
made by the Lords and accepted by the Commons was 
that the statutory eight hours should be exclusive of 
both windings. It may therefore be taken that the time 
has been raised from 8 to 8% hours. The gain of half 
an hour is a matter of some importance. 
ee 


Personals. 


Mr. E. Ben Carter has been appointed Superintendent 
of Maintenance of Way of the Florida East Coast Ry. 

Mr. Newman Erb has been elected President of the 
Wisconsin Central Ry., succeeding Mr, W. O. Bradford, 
resigned. 

Mr. R. F. Leefeld has become Chief Engineer of the 
Temescal (Cal.) Water Co., succeeding Mr. Richard Nel- 
son, resigned. 

Mr. A. B. Fall, General Counsel of the Sierra, Madre 
& Pacific R. R., has become President of that line, suc- 
ceeding Mr. H, R. Nickerson. 

Mr. Robert Mather, President of the Rock Island Co., 
has been elected President of the board of directors of 
the Westinghouse Electric & Mfg. Co. 

Mr. George N. Comly, M. Am. Soc. M. E., Chief Drafts- 
man for the Solvay Process Co. at Syracuse, N. Y., has 
tendered his resignation, effective March 1. 

Mr. Benjamin E. Tilton has been appointed Engineer of 
Maintenance of Way of the Municipal Traction Co., of 
Cleveland, Ohio, to succeed Mr. R. H. Bunning, resigned. 

Mr. John J. Sullivan, Traveling Engineer of the Cin- 
cinnati, Hamilton & Dayton Ry., has been appointed a 
member of the State Railway Commission of Ohio by 
Governor Harmon. 

Mr. Frank W. Morse, Vice-President and General Man- 
ager of the Grand Trunk Pacific Ry., has resigned. He 
will be succeeded by Mr. Edson J, Chamberlain, formerly 
General Manager of the Canada Atlantic Ry. 

Mr. Arrow C. Hankins, of Jamaica, N. Y., has been 
appointed Superintendent of Street Cleaning in the 
Borough of Queens, New York City, to succeed Mr. 
James FE. Clonin, resigned. 

Mr. P. A. McCarthy, Chief Engineer of the Groveton, 
Lufkin & Northern Ry., has resigned to take a similar 
position with the San Diego, El Paso & St. Louis R. R. 
with headquarters at El Paso, Tex. 

Mr. Reginald Meeks, M. Am. Inst. M. E., has resigned 
his position on the staff of the ‘“‘Engineering and Mining 
Journal” to take-charge of Dr. Charles T. Hennig’s 
testing and research laboratory in Brooklyn, N. Y. 

Mr. J. F. Munn will take charge of the office of the 
Cyclone Drill Co., recently opened at 419 Fisher Blidg., 
Chicago, Ill Mr. R. R. Sanderson will succeed Mr. 
Munn as Manager of the core drill department at 
Orrville, Ohio. 

Mr. Claire M. Belding, Assistant City Engineer of 
Cleveland, Ohio, in charge of harbor, wharf and river 
improvement for the past four years, has resigned to 
take charge of the canal bulkhead work being carried 
on by Ohio State 

Mr. T. L. Burton, General Inspector of the Central 
R. R. of New Jersey, has been appointed General In- 
spector of the Philadelphia & Reading Ry. and the en- 
tire Reading system in charge of air brake, steam heat 
and car lighting equipment. 

Mr. Wilson T. Howe, in the employ of Engineer Office 
of the U. S. Army at Cleveland, Ohio, for the past six 


years in local charge of various harbors in that dis- 


trict, has been transferred to the Philippine Service>- 


He will sail from San Francisco Feb. 4. 


Mr. Edward I. Clawiter, heretofore Chief Engineer at 
Manila, P. 1, of the Atlantic, Gulf & Pacific Co., has 
been transferred to the New York office of that com- 
pany. Mr. H. P. Linnell, Assoc. M. Am, Soc. C. E., will 
succeed Mr. Clawiter as Chief Engineer at Manila, 


Mr. J. W. Metcalf, Assistant Superintendent of the 
Southern Pacific Ry., has been transferred from the Los 
Angeles to the Tucson division. He will be succeeded 
at Los Angeles by Mr. A. M. Jamison, formerly Chief 
Clerk in the office of the general superintendent. 


Mr. Frank N. Kondolf, President of the American 
Sewer Pipe Co., has resigned to become President of the 
‘Stromberg-Carlson Telephone Mfg. Co., of Rochester, 
N. Y. He will be succeeded as President of the pipe 
company Feb. 1 by Mr. Geo. H. Hill, now Vice-Presi- 
dent. 


Mr. W. 8S. Martin, Assistant General Manager of the 
Denver & Rio Grande R. R., has assumed the duties of 
the office of General Superintendent made vacant by 
the withdrawal of Mr. A. E. Welby (Eng. News, Oct. 
8, 1908). The position of General Superintendent has 
been abolished. 

Mr. Onward Bates, President Am. Soc. C. E., and Mr. 
Samuel Higgins, General Manager, New York, New 
Haven & Hartford R. R., are among those who will make 
addresses at the 45th annual convention of the Theta Xi 
fraternity in New York City Feb. 19-20. Mr. Wm. H. 
Wiley, M. Am. Soc. C. E., will preside at the convention, 
and Mr. J. A. Knighton, M. Am. Soc. C. E., with Mr. 
Henry W. Hodge, M. Am, Soc. C. E., will conduct an 
excursion to inspect the Blackwell's. Island Bridge. Mr. 
Knighton is Hngineer in Charge of Construction of the 
bridge and Mr. Hodge was recently engaged by the City 
of New York as a consulting engineer to recompute the 
stresses. 


Obituary. 
George W. Shotwell, President of the Diehl Electric 
Mfg. Co., of Elizabethport, N. J., died Jan. 21 of hem- 
orrhage at his home in Bayonne, N. J. 


Charles H. Dutton, Assoc. M. Am. Soc, C. E., died 
Jan. 17 at Haverhill, Mass. He was formerly a granite 
and marble contractor and was at one time employed 
in the Engineer Corps of the U. S. Army. He was 
75 years old. 

William G. Park, chairman of the board of directors 
of the Crucible Steel Co., died at his home in Pittsburg, 
Pa., Jan. 19. He was born in Allegheny, Pa., in 1849, 
and was educated at the Western University of Pennsyl- 
vania and the Renssalaer Polytechnic Institute. 


Norman F. Pedley, Stud. Can. Soc. C. E., who was 
employed as a surveyor by the Illinois Traction System, 
died at Springfield, Ill., Jan. 18. His death was the 
result of his being struck by a train several days before 
on the Chicago & Alton tracks five miles south of Spring- 
field. Mr. Pedley was a graduate of McGill University 
and was about 24 years old, 

George Adgate, M. Am. Soc. C, E., died at Kansas City, 
Mo., Jan. 23 aged 64 years. He was well known by 
bridge constructors as having a remarkably successful 
record as manager of bridge foundation work, having 
had charge of many important foundations on the large 
rivers of the United States. At the time of his death 
he was Western manager for the Foundation Co. of New 
York, with headquarters at Kansas City. 


Lucius T, Gibbs, Electrical Engineer of the Baltimore 
& Ohio R. R., died at his home in Green Spring Valley, 
Pa., Jan. 22. Mr. Gibbs was born in 1869 and gradu- 
ated at Cornell University in 1891. He was at one time 
assistant to the Mechanical Engineer of the Chicago, 
Milwaukee & St. Paul Ry. and was afterward Hilectrical 
Engineer of the Milwaukee Street Ry. and Vice-Presi- 
dent and Chief Engineer of the Gibbs Electric Co., of 
Milwaukee. During the Spanish-American War he was 
an assistant engineer on board the ‘“‘Newark’’ and was 
afterward transfcrred to the ‘‘Brooklyn.’’ 


> 


COMING MEETINGS. 
NATIONAL BRICK MANUFACTURERS’ ASSOCIATION. 
Feb. 1-6. Annual convention at Rochester, N. Y. 
Secy., T. A. Randall, Indianapolis, Ind. 
CONNECTICUT SOCIETY OF CIVIL ENGINBERS. 
Feb. 9. Annual meeting at Hartford, Conn. Secy., 
J. Frederick Jackson, Box 1304, New Haven, Conn. 
NEW ENGLAND GAS ASSOCIATION. 
Feb. 17-18. Annual meeting at Boston, Mass. Secy., 
hs W. Gifford, Bast Boston Gas Co., East Boston, 
ass. 

AMERICAN INSTITUTE OF MINING ENGINEERS. 
Feb. 23. Annual meeting at New Haven, Conn. Secy., 
R. W. Raymond, 29 West 39th St., New York City. 
eae >" atta CEMENT PRODUCTS ASSOCIA- 
March 2-4. Annual convention at Minneapolis, Minn. 


Secy., J. C. Van Doorn, 836 Security nk Bldg., 
Minneapolis, Minn. 








Vl. No. 4. 
AMpERaN RAILWAY ENGINEERI: ND 
ANCE OF WAY ASSOCIAT:: “) MAry. 
- March Ne 18. Annual convention at tL 
H. Fritch, 962 Monadnock Blo sicagn 
WESTERN RAILWAY CLUB.—At th: ar mon 
meeting in Chicago, Jan. 19, a paper wnat 
Mr. Eugene McAuliffe on “The Pur: bl 


,. t 
Fuel Coal.” * Railway 


ENGINEERS’ SOCIBTY OF WEST: 


PENNSYL. 
VANIA.—At the annual meeting in Pi: 


&, Jan. 49 
officers were elected as follows: Pr. Geo . 
Barnsley; Vice-President, Walther Ri Treasurer 


A. E. Frost; Directors, 8S. A. Taylor a: 


N. Chester, 
OKLAHOMA EINGINEERING SOCIETY 


the annual 
meeting held recently in Guthrie, Okla following 
officers were elected: President, H. Vv. | ¥, Super. 
vising Engineer, Sulphur, Okla.; Vice-P nts, F. ¢ 
Hand, Chief Engineer, Oklahoma Centr ri RE 
Colby, City Engineer, Chickasha, Okla., a . E. King, 
Stillwater, Okla.; Secretary and Treasurer B. Merry 
Stillwater, Okla. A semi-annual meeting w | pe held at 
Tulsa, Okla., June 7, 1909. 

WESTERN SOCIETY OF ENGINEERS the meet. 
ing held at the society’s rooms in Chicago Jan. 0 4 
paper on “Steel Castings,”” by Mr. James Davis, of 
the American Steel Foundries Co., was rea’ by the see. 
retary. One of the important features in this work jg 
the special formation of the molds, in ew of the 
relatively high temperature of the steel i the re 
sultant great rate of shrinkage. A locomotive frame 9% 


ft. long and weighing about 9,000 Ibs. wil! shrink about 
6 ins. These frames are cast in thoroughly ‘ried molds 
which offer great resistance to shrinkage; the contrac. 
tion will be localized in the form of cavities where ample 
risers or sinking heads are provided to ferd metal to 
provide for the deficiency. These risers must contain ay 
amount of metal equal in the aggregate to 30% or 50% 
of the metal in the casting. 

Steel castings are being extensively used in bridge 
work, machinery and shipbuilding, and range from small 
pieces to huge castings weighing many tons. Thus the 
“Lusitania’’ of the Cunard Line has a cast-steel stem 
weighing 8.3 tons and a cast stem stern post weighing 
59.4 tons. In locomotives, steel castings are used for 
wheel ‘centers, frames, pistons, cylinder heads, ete, 
Annealing is generally considered desirable, in order to 
eliminate stresses due to unequal cooling and resistance 
in the molds. b 

Mr. Warder referred to the melting of steel in con- 
verters and open-hearth furnaces. The latter have 
many advantages, particularly in the capacity, the ton- 
nage that can be secured in one melt, and the fairly 
uniform chemical composition. The period during which 
the steel may be poured is sufficiently long to give op- 
portunity to determine in advance of the cast the 
chemical character of the metal, and to modify its 
character if necessary. 


AMERICAN RAILWAY ENGINEDRING AND MAIN- 
TENANCE OF WAY ASSOCIATION.—The tenth annual 
convention will be held in the Auditorium Hotel, Chi- 
cago, March 16-18. An exhibition of railway appliances 
will be in progress at the Coliseum during the con- 
vention. Among the committee reports to be presented 
are the following: 

Roadway,—track elevation and depression in cities, 
protection from slides and washouts, surface and sub- 
surface drainage. 

Ties,—present and future status of the tie supply, ex- 
tent of use of metal and composite ties. 

Rail,—failure of rails, specifications for drop testing 
machine. 

Buildings,—coaling stations, reinforced concrete for 
coaling stations and storage bins, reinforced-concrete 
roofs for roundhouses, ventilation and heating of round- 
houses. 

Wooden Bridges and Trestles,—specifications, safe unit 
stresses and standard names for structural timbers, prit- 
ciples and methods of pile driving. 

Masonry,—failures of concrete structures, w®'' rproof- 
ing of masonry, retaining walls, monolithic construction 
in arches or large abutments with wing walls. specifi- 
cations for reinforced concrete. 

Signaling and Interlocking,—mechanical and lectrical 
interlocking specifications, rubber-covered wir spech 
fications, description of a comprehensive syst! of uni- 
versal signaling. 

Water Service,—motive power for pumping plants, 
typical installations for various conditions, (signs of 
typical installations of track tanks. 

Iron and Steel Structures,—inspection and m2 \tenance 
of bridges, specifications for bridge erection, « bridge 
construction compared with reinforced con te for 
main girders carrying heavy loads under hig! <peeds. 

Wood Preservation,—processes, methods a: results 
obtained. 

Special. committees will report on the injury bridges 
and railway structures due to flat spots on ©* wheels; 
on the injury to signals, bridges and track du: to brine 
drippings from refrigerator @ars; and on the effect of 
moving loads on railway bridges. 
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